THE AMERICAN JOURNAL 


OF ROEN 


RADIUM THERAPY AND 
NUCLEAR MEDICINE 


Vou. 76 SEPTEM.BER, 1956 No. 3 


THE FIRST SIXTY YEARS OF PEDIATRIC ROENTGEN- 
OLOGY IN THE UNITED STATES—1896 TO 1956* 


By JOHN CAFFEY, M.D. 


NEW YORK, NEW YORK 


| epacr pica roentgenology concerns it- at Johns Hopkins Hospital in 1912 with 
self with the use of the roentgen ray in John Howland as professor and pediatri- 
the diagnostic study of infants and chil-  cian-in-chief. Gradually at first and then 
dren. The history of pediatric roentgenol- with increasing speed, special hospitals for 
ogy is the story of the emergence of pedi- children and pediatric clinics in the larger 
atrics and radiology as medical specialties general hospitals were organized almost 
and then the growth of each of these spe- everywhere throughout the United States. 
cialties, and finally the beginning fusion of During the first years internists and prac- 
the two mother specialties into the new sub- __ ticing pediatricians directed these new en- 
specialty of pediatric roentgenology. terprises, taught pediatrics as a specialty, 

When the discovery of the x-ray was an- and carried on many valuable investiga- 
nounced to the world by R6éntgen in Jan- tions. The advantage of the full-time 
uary, 1896, pediatrics was a frail, struggling clinic at Johns Hopkins Hospital soon be- 
infant of doubtful prognosis. Smith! es ie evident, particularly from the stand- 
minds us that at the turn of the century in _ points of teaching and research, and grad- 
1900, less than 50 medical practitioners in ually full-time pediatricians took over the 
the whole country took a special interest in major teaching and investigative responsi- 
pediatrics and these were all confined to the _ bilities. For many years, the bulk of the 
large cities. At that time, the first perma- significant contributions in pediatric re- 
nent full professorship in pediatrics had” search has come from full-time investiga- 
been held by Thomas Morgan Rotch at tors. We have seen that the emergence of 
Harvard University for only seven years, pediatrics was slow and without fanfare 
and the next was not to be established until with increasingly rapid growth as full time 
1902 when the elder Emmet Holt became investigators were able to apply to pediat- 
Professor of Children’s Diseases, College rics new knowledge from the basic sciences. 
of Physicians, Columbia University. The In the course of the first two decades, the 
first fulltime pediatric clinic was organized body of pediatric knowledge became so 


* From the Departments of Pediatrics and Radiology, College of Physicians and Surgeons, Columbia University, and the Baties 
Hospital, New York, New York. 

The writer is indebted to several colleagues for data concerning their institutions and communities. Dr. Ralph Bromer of Philadelphia 
was especially helpful in furnishing material for the difficult period 1910 to 1930. 
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large that teachers and investigators, and 
even some practitioners, began to limit 
their endeavors to special segments of pe- 
diatrics such as chemistry, pathology, bac- 
teriology and virology; and later to psychi- 
atry, urology, allergy, hematology, 
cardiology and endocrinology. During the 
same time, the need for special study and 
treatment of surgical diseases of infants and 
children, especially of the newly born, be- 
came evident in the larger pediatric centers. 
Valuable contributions in this field were 
made first by such pioneers as Ladd, Ingra- 
ham, and Gross in Boston; Downs, Bolling, 
Donovan and Meredith Campbell in New 
York City; and Coe in Seattle. This is the 
background from which pediatric roent- 
genology emerged, merely one of the many 
outgrowths in the general expansion and 
branching of pediatrics. 

The growth of pediatric surgery and pe- 
diatric roentgenology have gone on hand in 
hand, each stimulated and nourished by the 
other. It is probably not mere chance that 
pediatric roentgenology developed first and 
thrived to the greatest degree in the Boston 
Children’s Hospital where pediatric surgery 
first became a recognized specialty. In 1939, 
the first full professorship in pediatric surg- 
ery was established at Harvard University, 
the William E. Ladd Professorship of Child 
Surgery, named after the outstanding pio- 
neer in this field and now held by his fa- 
mous pupil Robert Gross. Currently in al- 
most all of the major pediatric clinics, there 
are one or more surgeons who devote all or 
most of their time to practice and research 
in pediatric surgery, to the great benefit of 
young patients and to surgery itself. Some 
pediatricians and surgeons do not realize 
that the surgical progress in pediatrics has 
outstripped that of pediatrics itself in 
many ways, and that surgery looms ever 
larger in pediatric practice as medical 
problems diminish. Diagnosis in many im- 
portant surgical problems depends largely 
on roentgenologic findings. It is a fact that 
effective pediatric surgery is untenable 
without accurate roentgenology, and pedi- 
atric radiology deserves to be a specialty 
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more for its surgical than its medical values. 

In contrast to the humble and drab be- 
ginnings of pediatrics, R6ntgen’s disclosure 
in 1896 exploded in a boom heard round the 
civilized world, the reverberations of which 
have not yet subsided, completely. Perhaps 
no scientific discovery, including that of the 
atomic bomb, created such an impact on all 
kinds of people; and so much fear, interest, 
enthusiasm and confusion. Within a few 
weeks, all manner of men everywhere were 
racing to build roentgen ray machines and 
to explore the uses and test the effects of 
this new kind of energy. These pioneers an- 
ticipated almost every technical advance of 
the next four decades in their initial hectic 
trials. Glasser’s? account of the discovery 
and early history of the roentgen ray is one 
of the most entertaining stories in medical 
history. It is also depressing in some ways 
owing to the early abuses of this marvelous 
method by ignorant enthusiasts. Hickey® 
mentions “the investigations pursued with 
feverish activity” during the first decade of 
American radiology. It is important to re- 
member, that the great majority of these 
researchers in the initial trial period were 
not physicians and many irresponsible and 
dangerous claims were made by them. In 
describing the personnel of this period, 
Sosman! dryly observes that “‘by 1g00, the 
x-ray method was being used by physicists, 
engineers, photographers, some charlatans 
and a few honest physicians.” He could 
have added bicycle repair men and the 
entrepreneurs of circus sideshows. 

During the first year, 1896, numerous 
examinations are recorded of American in- 
fants and children. Dr. E. P. Davis® of 
New York City must have been one of the 
very first to have examined an infant, be- 
cause he reported as early as March, 1896° 
that he had visualized the trunk of a living 
infant and the skull of a dead fetus; Davis 
also recorded the images of a fetus exam- 
ined in utero. The first recorded observation 
on disease in children probably belongs to 
Professor Cox of McGill University, Mon- 
treal, Canada, who states, in the Medical 
Record of April, 1896 that he had clearly 
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seen a needle in the hand of a girl of un- 
stated age. William G. Morton, at a meet- 
ing of the Medical Society, County of New 
York, held on April 27, 1896 reported in the 
July 4 issue of the Medical Record that he 
had already seen the fetal head in utero and 
predicted that the time was not far distant 
when the sex of the fetus in utero would be 
disclosed roentgenographically. At this 
meeting he showed lantern slides of an en- 
tire fetal skeleton and used the interesting 
terms “‘inside-seeing or esography’’ for 
roentgen visualization. Radiation injury to 
children apparently was recognized within 
a few weeks after the method was insti- 
tuted. Dr. W. V. Gage of McCook, Ne- 
braska, reported “‘erythema and _ finally 
sloughing of the region penetrated by the 
rays, which at present is the size of the 
hand” in a child who was being studied for 
a foreign body in the stomach. This episode 
was reported in the Medical Record of 
August 29 and it is obvious that the actual 
roentgen injury must have occurred many 
weeks earlier during the first months of 
1896. The fact that Dr. Gage was using the 
roentgen ray during the first months of 
1896 in Nebraska demonstrates the veloc- 
ity with which R6ntgen’s original report 
penetrated to the far corners of the world— 
to a community as remote medically as 
McCook, Nebraska, on the Nebraska 
prairies which were still “frontier country” 
at the time. 

In Europe, and especially in Germany 
and Austria, the roentgen method was ap- 
plied almost immediately to infants and 
children. Glasser’s book contains the print 
of a boy’s hand which was made in Janu- 
ary, 1896. In the Vienna letter of February 
29, 1896 (Medical Record, 1896, 49, 312), 
the plate of an infant’s arm is illustrated. 
Feilchenfeld’s description in May, 1896 of 
spina ventosa must be the first or one of the 
very first roentgen descriptions of disease 
in the growing skeleton (Berlin. Klin. 
Wchnschr. 1896, 36, 403). In the first volume 
of the first German roentgenologic period- 
ical, Fortschritte a. d. Gebiete d. Réntgen- 
strahlen (1897), the first two articles deal 
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with pediatric subjects—congenital dislo- 
cation of the hip by Hoffa, and the skeleton 
in cretinism by Hoffmeier. Five of the 30 
articles in the first issue are devoted to pe- 
diatric diseases; 3 of the 30 concern congen- 
ital dislocation of the hip which seems to 
have been the favorite lesion for roentgeno- 
logic examination during the first years. By 
1898, pediatrics roentgenology had devel- 
oped to a degree which prompted Escherich 
to write a review of it in which he discusses 
its strength and weakness (La valeur diag- 
nostique de la radiographie chez les enfants, 
Rev. de mal. de I’ enf. 1898, 76, 223). He also 
mentions that a roentgen department for 
infants and children had been established 
in Graz, Austria, during 1897; this appears 
to be the first of its kind anywhere. Esch- 
erich noted that already the roentgen 
method was not being applied as commonly 
to young patients as to adults. Reyher 
wrote two later reviews in 1905° and 1g087 in 
which he made the same complaint. In the 
second review Reyher appended what one 
presumes to be a reference list of the world 
pediatric literature in 1908. It contains 201 
references to German articles, 30 to French, 
and 8 to American. The skeleton is dis- 
cussed in 137 of these papers, the chest and 
respiratory tract in $1, and the heart in 27. 

After the first burst of enthusiasm fol- 
lowing Réntgen’s discovery, American pe- 
diatric radiology failed to progress and ac- 
tually suffered a decline in relation to the 
growth of general radiology and general 
pediatrics, which lasted well into the 
1940’s, and from which it has not fully re- 
covered today. In The Transactions of the 
American Roentgen Ray Society, established 
in 1901, no pediatric subject was discussed 
until 1904 when Preston M. Hickey of De- 
troit reported his roentgenologic study of 
skeletal maturation in the fetus, infant, 
child and adolescent. Hickey’s purpose was 
to demonstrate the ease and accuracy of the 
roentgen ray method in this problem rather 
than to present complete data on the sub- 
ject. The next pediatric item did not ap- 
pear in the American radiologic literature 
until 1910 in the second volume of the 
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AMERICAN QUARTERLY OF ROENTGENOL- 
ocy, which succeeded the Transactions in 
1906; in it Pancoast discussed the roentgen- 
ographic changes in the skeletons of achon- 
droplasts and cretins. During the same 
early period more roentgenologic material 
appeared in the pediatric literature than 
pediatric material in the roentgenologic 
literature. In 1902, Volume 1g of the 
Archives of Pediatrics, J. L. Moore de- 
scribed an achondroplastic dwarf. In 1903, 
Volume 20, there are four papers on roent- 
genologic subjects. The most interesting 
one, in retrospect, presents roentgenologic 
data by A. C. Cotton purporting to show 
that wadding of thick diapers between the 
thighs produced lateral bowing of the fe- 
murs. In the first volume of the American 
Fournal of Diseases of Children (1911), Long 
and Caldwell of New York contributed a 
remarkable study, for its time, on the rela- 
tion between carpal ossification and mental 
development. Roentgen prints of the paired 
hands of 29 subjects are reproduced, which 
are of good technical quality. The authors 
concluded that “‘we can find no relation be- 
between the degree of carpal development 
and the quality of the mind.” This conclu- 
sion, with endocrine exceptions, has stood 
the test of time. 

The first roentgen department in Amer- 
ica, organized exclusively for the use of in- 
fants and children, was established in the 
Boston Children’s Hospital in 1899. The 
hospital records* show items of 229 dollars 
and 209 dollars for x-ray expenses during 
1899 and 1900, respectively. The title of 
“Radiologist” first appeared in the list of 
Medical Officers in the name of P. E. Brown 
in 1902, when 374 dollars were spent for 
X-ray expenses and 769 dollars for new 
equipment. The Board of Managers’ report 
in 1902 states that ““The value of the re- 
cently equipped x-ray department has been 
great, in the treatment of congenital dis- 
location of the hip and in determining with 
certainty the extent of the deformities to be 


* This valuable information was supplied me by Mrs. Beth 
Pope, through the courtesy of Dr. E. B. D. Neuhauser; I thank 
them both sincerely. 
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treated.” In Boston, as in Germany, the 
most substantial early benefits from pediat- 
ric roentgenology appear to have derived 
from congenital dislocation of the hip. The 
report of 1906 includes the statement that 
“the scope and usefulness of the x-ray de- 
partment has constantly increased during 
the year.” During this year, Dr. Arial 
George replaced Dr. Brown as radiologist, 
and disease was demonstrated roentgeno- 
graphically in 1306 patients from the hos- 
pital and outpatient department; the most 
common lesions were tuberculosis, osteo- 
myelitis, and congenital deformities. Dr. 
George made the point in his first report 
that “the aim of the department is to assist 
rather than replace known means of exam- 
ination.” In 1908, Dr. George reported that 
the importance of the department was in- 
creasing every day and he announced that 
all plates, even those taken some years ago, 
could be obtained readily by any member 
of the staff. This represented a real triumph 
in the handling and filing of the thick heavy 
glass plates used prior to World War I. In 
1911, Dr. George commented that “‘a trans- 
former type of roentgen apparatus had been 
installed which permitted more rapid ex- 
posures so that only 5 patients had been 
etherized during 1911, in contrast to previ- 
ous years in which practically all patients 
had been etherized.” An elective course in 
pediatric roentgenology was offered to the 
Harvard medical students in 1911. In 1914, 
Dr. Percy Brown had become radiologist 
and he announced reorganization of the 
department as a clinical laboratory and a 
distinct instrument of scientific research: 
“the Roentgenological laboratory must at 
once dissociate itself from that which is 
technical art only.” For this reason, the 
photographic work was separated from the 
roentgen department. 

It is clear that during the first decade the 
roentgenologic unit in the Boston Chil- 
dren’s Hospital had become soundly or- 
ganized for clinical research and already 
provided an important expanding diagnos- 
tic service. At the same time pediatric 
roentgenology was practically ignored in all 
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other large pediatric clinics. This paradox is 
brought into focus in the realization that 
roentgen equipment was not installed at 
the Children’s Hospital of Philadelphia 
until 1921, and at the Babies Hospital in 
New York City until 1922. Dr. John D. 
Munn writes me, however, that a roent- 
genologic department was established in 
the Hospital for Sick Children in Toronto 
as early as 1900 with Dr. A. H. Rolfe as 
radiologist. Roentgenologic equipment was 
first set up in the Detroit Children’s Hos- 
pital during 1904 by Dr. Preston M. Hick- 
ey. In the Pittsburgh Children’s Hospital, 
roentgen machines were first used in Ig10 
under the direction of Dr. George C. John- 
stone. In the Denver Children’s Hospital 
a fluoroscope was installed in 1918, but 
since 1910 patients had been transported 
to the private offices of Dr. S. B..Childs 
and Dr. George H. Stover for roentgeno- 
logic examination. Professional services 
there were on a part time basis and were 
provided practically gratis by a series of 
radiologists—Drs. W. W. Wasson, John S. 
Bouslog, K. D. Allen and F. B. Stephen- 
son, who served as full time radiologist from 
1943 until 1949. Dr. Wasson became inter- 
ested early in the normal infant chest and 
the development of the paranasal sinuses. 
It was he, according to Dr. Parker Allen 
who kindly supplied this information, who 
conceived the idea of longitudinal roent- 
genographic studies of large numbers of 
healthy children from birth through adoles- 
cence. It was this plan which, modified 
later, led to the Child Research Council of 
the University of Colorado, from which 
have come many valuable studies in normal 
child development under the direction of 
the pediatrician Alfred H. Washburn. Dr. 
Rollo Karshner moved to Los Angeles in 
191g and soon set up an active radiologic 
department in the Children’s Hospital. In 
Cincinnati, patients from the old Children’s 
Hospital at the foot of Main Street down- 
town were taken over to Christ Hospital, 
about one and one-half miles distant, for 
roentgen examination until equipment was 
set up in 1922 and Dr. Doughty was ap- 
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pointed radiologist. At St. Christopher’s 
Hospital for Children in Philadelphia, Dr. 
Jacob H. Vastine became radiologist when 
roentgen machines were installed in 1932. 
The almost immediate recognition of the 
the values of roentgenologic examination 
and its immediate use at the Boston Chil- 
dren’s Hospital are difficult to explain in 
view of the tardy recognition and laggard 
use in the other large American pediatric 
clinics. The explanation becomes much 
easier, however, after one reads the re- 
views of pediatric roentgenology written in 
1907 by Thomas Morgan Rotch® and in 
1908 by Dr. Arial George,’ pediatrician and 
radiologist respectively, who organized and 
directed roentgenology at the Boston Chil- 
dren’s Hospital during its early stage. One 
can appreciate the foresight and wisdom of 
this pediatrician who could write in 1907, 
‘““As one of the primary aids to diagnosis, 
and also often determining the treatment 
for both medical and surgical cases, the 
Roentgen method is rapidly taking its 
place with all others, but in many cases 
proving expert physical examinations to be 
wrong. To diagnose and to treat without 
this proof (Roentgen ray) of correctness has 
in many cases proved foolhardy, dangerous, 
and without excuse. The Roentgen method 
assists, corrects, and controls otherwise 
faulty diagnosis.” Rotch was at least two 
decades ahead of his colleagues in other 
clinics, most of whom would be without 
adequate roentgenologic service for twenty 
to thirty years. It is obvious that George 
would never have had the opportunity to 
develop the department had it not been for 
Rotch’s early fostering of the method and 
placing the proper patients at his disposal 
for roentgen diagnosis. George was mani- 
festly a practitioner and student of the ra- 
diologic art of high order. The perennial 
weakness of the roentgen method, lack of 
satisfactory normal standards, which still 
bedevils us, was thoroughly appreciated by 
George and he advised in 1908, “A thor- 
ough knowledge of the normal human 
anatomy is absolutely necessary, as are all 
its normal variants. The whole study of dis- 
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ease in children by the Roentgen method 
rests on this one point.’’ George sagely con- 
cludes with “The mistakes in diagnosis by 
the Roentgen ray method will not be the 
fault of the Roentgen ray, but the fault of 
those who are ignorant, and who from lack 
of training are unable to interpret its find- 
ings.” 

This happy pairing of an enthusiastic pe- 
diatrician and an able radiologist culmi- 
nated in 1g10 in the publication of Rotch’s 
“The Roentgen Method in Pediatrics,” a 
monumental text for its time based on 2,300 
cases. Regret has been expressed in many 
quarters that George was not given the 
title of co-author, but never by George 
himself, so far as I can find. Rotch gives 
George this credit in the preface: “The 
plates of the Roentgen illustrations were 
taken by Arial W. George, and in their 
unusual excellence, they speak for them- 
selves. To Dr. George, I can only express 
my appreciation of his skill and the ever 
new light which he has thrown upon a 
somewhat difficult subject by his clear and 
original interpretation.” Through the years 
Rotch has had many detractors and he was 
personally unpopular as the protagonist of 
percentage infant feeding. If we are to 
judge Rotch by what he did and said rather 
than by what has been said about him by 
others, we must given him credit for great 
wisdom and foresight in pediatric roent- 
genology whereas his peers were practically 
blind to the potential of this most impor- 
tant of all diagnostic methods. Rotch is also 
credited by Jacobi!® as having played a 
greater part than anyone in demonstrating 
the indispensability of clean milk in infant 
feeding. Since the establishment of clean 
milk as a sine gua non of infant feeding is 
perhaps the greatest of all pediatric achieve- 
ments, Rotch must be given his rightful 
place along with Jacobi and Holt in the 
great triad of pioneer American pediatri- 
cians. 

During the next three decades, 1910 to 
1940, pediatric roentgenology lagged la- 
mentably. Roentgen machines were too 
weak and exposure times were too slow for 
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uncooperative patients. Despite the tech- 
nical difficulties and the general profes- 
sional inertia, some slow progress was made 
and a number of physicians slowly inter- 
ested themselves in roentgenologic diagno- 
sis in the young. The high standards at 
Boston were continued by Edward Vogt 
and later George Wyatt. It is believed that 
Vogt was the first full time American pedi- 
atric radiologist, but after a few years he 
returned to his first love, general radiology. 
Ralph Bromer became well known through 
his excellent studies at the Children’s Hos- 
pital in Philadelphia, and he taught Amer- 
ican radiologists everywhere much of what 
they knew about rickets, scurvy and syph- 
ilis, and kept them informed of the Euro- 
pean advances in skeletal diagnosis. Al- 
though not generally appreciated, Rollo 
Karshner developed a splendid department 
in the Los Angeles Children’s Hospital and 
some of the best diagnostic work was done 
there during the 1920’s and 1930’s. W. E. 
Anspach did much in Chicago to further 
roentgen diagnosis in children. John Caffey, 
a pediatrician, became full time radiologist 
at the Babies Hospital, New York City, in 
1929; Jacob Vastine was appointed radiolo- 
gist to St. Christopher’s Hospital in Phila- 
delphia in 1932; and W. E. Evans, Jr., took 
over at the Detroit Children’s Hospital in 
1938. In too many cases the installation of 
equipment and the appointment of radiolo- 
gists did not necessarily result in satisfac- 
tory radiologic service. For instance, in one 
clinic which shall be nameless, radiologic 
examinations were made only one hour per 
week for seven years after the machines 
were installed. In another large pediatric 
clinic, the radiologic department was run 
largely by an aged technician who was con- 
sulted by chance at noontime by the radi- 
ologist when he happened by, on his way to 
lunch at his club, which fortunately was 
nearby. At another large clinic, excellent 
in most respects, radiology was ‘‘manned 
by a series of radiologists for more than 
twenty years, none of whom were particu- 
larly interested in pediatric radiology.” 
In contrast to its slow and_ halting 
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growth during the first forty-five years, pe- 
diatric radiology began to blossom forth in 
the early 1940’s and it has continued to ex- 
pand and flourish to the present day. Pe- 
diatricians and radiologists became enthusi- 
astic in the welcome of a subject they had 
previously all but ignored. During 1945 and 
thirty-five years after Rotch’s pioneer 
book, the second American text, “‘Pediatric 
X-Ray Diagnosis,” appeared. For the first 
time, the specialty was defined and its 
knowledge systematized with a compre- 
hensive bibliography. Unlike its predeces- 
sor, this second literary seed fell on fertile 
soil and in a propitious climate. It is now in 
its third edition and has achieved a world- 
wide prestige and use, rare for American 
medical texts. During the 1940’s and 1950's 
pediatric radiology became a frequent sub- 
ject for symposiums, round table discus- 
sions and refresher courses at national and 
regional meetings of the major pediatric 
and radiologic societies. These meetings did 
much to popularize the specialty and dem- 
onstrate its values to the profession. Cur- 
rently the roentgen study of infants and 
children is being carried on by men who de- 
vote all or most of their time to the spe- 
cialty, and even more important, devote 
their time and talents to the investigation 
of its special problems. A list of the most 
active contributors would include E. B. D. 
Neuhauser and M. H. Wittenborg at the 
Boston Children’s Hospital; Frederic N. 
Silverman, Children’s Hospital, Cincin- 
nati; Bertram H. Girdany, Children’s Hos- 
pital of Pittsburgh; A. E. Childe, Chil- 
dren’s Hospital of Winnipeg, Canada; John 
Holt, University of Michigan; John D. 
Munn, Hospital for Sick Children, To- 
ronto, Canada; Parker Allen, Children’s 
Hospital, Denver, Colorado; Eugene Van 
Epps, University of Iowa; John Hope, 
Children’s Hospital, Philadelphia; E. B. 
Singleton, Children’s Hospital, Houston, 
Texas; and John A. Kirkpatrick, St. Chris- 
_— Hospital for Children, Philadel- 
phia. 

The mass of knowledge in pediatric ra- 
diology is already so great and the impor- 
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tant contributions so numerous that not 
even all of the important ones can be men- 
tioned in the following review. I do want to 
consider a few of the radiologic studies 
which have added new knowledge which 
could not have been gained except by roent- 
gen methods, and especially those which 
have improved the treatment of sick in- 
fants and children. This can be done most 
clearly perhaps by considering them ac- 
cording to the different anatomic systems of 
the body. 

Central Nervous System. The American 
neurosurgeon, Walter E. Dandy" first used 
air as a contrast agent in the study of hy- 
drocephalic infants and children at Balti- 
more, during 1918 and 1919; pneumoen- 
cephalography and ventriculography have 
proved to be the most important innova- 
tions in neurodiagnosis since Quincke’s in- 
troduction of lumbar puncture during the 
early 1880’s. Accurate use of the method 
was greatly aided by Davidoff and Dyke’s 
book, ‘““The Normal Encephalogram” which 
appeared in 1937, and by “Head and Neck 
in Roentgen Diagnosis” by Pancoast and 
Pendergrass. Infantile cerebral toxoplasmo- 
sis is an exclusively American contribution 
by Wolf, Cowan and Paige of New York; 
the roentgenographic picture of these in- 
tracerebral calcifications was first described 
by Dyke and his colleagues at the Neuro- 
logical Institute.” 

Thorax, Respiratory Tract, Mediastinum, 
Heart. Stoloft’s* Chest in Children” 
was published in 1930 and proved to be a 
useful book during my early days in radi- 
ology. The roentgen findings in funnel 
chest due to depression of the sternum and 
costal cartilages have become well known 
through the writings of Ochsner and De- 
Bakey" and Lester.® Perhaps no structures 
in the body have caused more roentgeno- 
logic controversy than the images of the 
hilums or lung roots and the bronchovas- 
cular markings which radiate from them. 
Maresh and Washburn" in serial roentgeno- 
graphic observations on 100 normal infants 
and children demonstrated a wide variation 
in the size and shape of these structures 
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during health; a range of normal which was 
much greater than had been formerly used 
in diagnosis. They also found no correlation 
between large size of the hilar images and 
repeated or chronic infection of the para- 
nasal sinuses, which invalidated the then 
generally held belief in the syndrome of 
“‘bronchosinusitis,” the supposed presence 
of which indicated tonsillectomy. I consider 
this one of the most useful roentgen studies 
ever made and it exemplifies beautifully the 
value and necessity of knowing the normal 
if one is to do accurate diagnosis. Bendick 
and Wessler'’ described the anatomic and 
roentgen features of the azygos lobe in 
1928. Serial roentgenologic studies'*!* of 
the large cavities in the lungs of infants and 
children showed that practically all are 
benign and disappear spontaneously, and 
that they represent transitory regional 
emphysema rather than permanent con- 
genital cysts which must be removed sur- 
gically. A careful clinical and roentgeno- 
logic correlation in lobar pneumonia was 
reported by Howard Mason in 1916.” Per- 
haps the major American contribution in 
respiratory disease has been the study of 
the chronic emphysema and pneumonia as- 
sociated with cystic fibrosis of the pan- 
creas.” 

The recognition of histoplasmosis, an im- 
portant calcifying fungus infection of the 
lungs and mediastinum in large regions of 
the United States, stemmed primarily from 
the investigations of Christie and Peterson 
in Tennessee.** The clinical and roentgen- 
ologic features of coccidioidomycosis had 
been demonstrated earlier by Cox and 
Smith in California and Arizona.™ In con- 
trast, the roentgen aspects of the primary 
tuberculous complex in the lungs and me- 
diastinum were not well known in the 
United States until after Wallgren’s de- 
scription became available in English in 
1935. Daly and colleagues” at Bellevue 
Hospital, New York City, demonstrated 
the obstructive bronchial lesion of primary 
tuberculosis endoscopically in 1952. Childe 
and McKenzie* pointed out that the 
ligamentum arteriosum may calcify and 
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simulate calcifying mediastinal tubercu- 
losis. The anatomic and roentgen changes 
in lipoid pneumonia were correlated for 
infants and children by Bromer and Wol- 
man?’ in 1939. The importance of gaso- 
line and kerosene pneumonia in children 
was emphasized by Munn and Morton?* in 
1934; it is estimated that 25 per cent of the 
sudden accidental deaths of children young- 
er than five years of age were due to poison- 
ing by petroleum products. As early as 1933, 
reticulosis of the lungs (xanthomatosis) had 
been carefully studied by Merritt and 
Paige.?® The chronic pneumonias of agam- 
maglobulinemia and dysautonomia __be- 
came known through the reports of Bru- 
ton*® and Riley,* respectively. 

Boyd’s® study of the normal thymus is 
one of the principal contributions to the 
roentgenology of the infantile mediasti- 
num; she confirmed Hammar’s Swedish re- 
searches that the healthy thymus, at all 
ages, is much larger than pathologists and 
radiologists had generally presumed. Pan- 
coast®* devised a technique for visualiza- 
tion of the thymus in frontal and lateral 
projections, at the peaks of i inspiration and 
expiration in the hope of increasing the ac- 
curacy in estimating its size. The method 
was almost impossible to carry out tech- 
nically and Pancoast never established the 
ranges of normal for his findings. Cooper- 
stock* found compression of the trachea, 
according to this Pancoast technique, in 
$4 per cent of asymptomatic infants and 
children. It can be shown roentgenograph- 
ically that the mediastinal image and the 
thymus increase with general gain in 
weight*’ and that the larger thymus is often 
a sign of health, rather than disease or po- 
tential disease. 

Heart. Prior to the advent of cardiac 
surgery, the roentgenologic diagnosis of 
congenital heart disease was largely of 
academic interest, and of little or no use in 
treatment. In 1947, the scholarly text of 
Dr. Helen B. Taussig, ‘““Congenital Mal- 
formations of the Heart,” appeared, and re- 
freshed and strengthened the entire field of 
congenital cardiology. The limitations of 


ag 
Bey et 


VoL. 76, No. 3 


fluoroscopy were not sufficiently empha- 
sized in this book, which caused some con- 
fusion at first. The introductions of opaque 
angiocardiography and cardiac catheteri- 
zation are also landmarks in the progress of 
cardiac diagnosis. Robb and Steinberg’® in- 
troduced the former into the United States 
in 1938; Cournand and his associates*® 
originated and developed cardiac catheter- 
ization at Bellevue Hospital in New York. 
The valuable pioneer contributions of Dr. 
Castellanos of the Children’s Hospital, 
Havana, Cuba, are sometimes forgotten 
in the historic discussions of opaque cardi- 
ography (Cardiopatias Congenitas de la 
Infancia, M. V. Fresneda, Editor, Havana, 
1948). Edwards’ schematic drawings*® of 
the intracardiac circulation in congenital 
heart disease have helped radiologists 
greatly. Neuhauser and Sweet and others* 
described the roentgen and surgical findings 
in congenital vascular rings in 1947. Brean 
and Neuhauser® did the same for ectopic 
right subclavian artery. The status of 
roentgen diagnosis in congenital heart dis- 
ease has recently been summarized in a 
comprehensive article by Wittenborg and 
Neuhauser.** Solitary pulmonary stenosis, 
one of the most common of the effectively 
treatable lesions, became recognized largely 
as a result of studies by cardiac catheteri- 
zation." One of the greatest, and still un- 
solved, problems is the identification of 
early and slight enlargement of the heart in 
rheumatic fever. Several valuable investi- 
gations® of cardiac size in healthy infants 
and children have been made in the United 
States. Special studies of the “angle of 
clearance” of the left ventricle on the spine 
to determine early dilatation of the left 
ventricle in rheumatic carditis have been 
made with variable results by different 
workers. 

Abdomen and Alimentary Tract. The ad- 
vances in surgery of the newly born in this 
important field have been revolutionary 
and they have gone hand in hand with im- 
provements and the greater use of roent- 
genologic methods. Ladd studied the in- 
fluence of different food factors on gastric 
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motility as early as 1913 (Trans. Am. Ped. 
Soc., 1913, 25, 74.) The alimentary tract 
has been visualized in fetuses prior to birth 
after injection of an opaque agent into the 
amniotic fluid through the abdominal wall 
and uterine wall.*’ Bouslog** in Denver and 
Henderson“ in Pittsburgh studied the nor- 
mal infantile gastrointestinal tract. Neu- 
hauser®® pointed out that the calcifying le- 
sions of prenatal meconium peritonitis are 
visible roentgenographically. Recently 
White has shown that meconium ileus, 
in contrast to all other types of early in- 
fantile ileus, presents no air-fluid levels. 
Some of the most valuable early observa- 
tions on esophageal atresia were made by 
Vogt.*® In Boston Berenberg and Neu- 
hauser*? have encountered numerous ex- 
amples of relaxation of the cardioesophag- 
eal junction; this same lesion is apparently 
exceedingly rare in New York, Pittsburgh, 
and Cincinnati. Until recently the great 
value of roentgenologic examination in the 
diagnosis of hypertrophic pyloric stenosis 
was given little consideration in the 
United States although it had been dem- 
onstrated conclusively in Scandinavia and 
Holland during the 1920’s and 1930’s. Our 
knowledge of duplications of the alimen- 
tary tract is based for the most part on the 
work of Bremer, of Gross and others, and 
of Donovan and Santulli,®** while the ar- 
ticles by McIntosh and Donovan and by 
Gardner® did much to clarify the obstruc- 
tive lesions due to failures in rotation of the 
midgut. One of the most interesting, and 
certainly the most complicated of all types 
of alimentary malformations, is the trans- 
diaphragmatic duplication described by 
Gross and others and then by Snodgrass. 

Alexander in Philadelphia and Girdany® 
in Pittsburgh have presented convincing 
evidence that gastric and duodenal ulcers 
are considerably more common in in- 
fants and younger children than gener- 
ally believed, although we have not been 
able to confirm their findings in our 
clientele in New York. Josephine Wells®* 
first pointed out the pattern of the abun- 
dant lymph follicles in the mucosal pattern 
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of the juvenile terminal ileum, and the dif- Idiopathic calcifications in the suprarenal 
ferences between adults and children in this glands have been observed in many healthy 
regard. The diagnosis and the hydrostatic children and massive bilateral calcification 
reduction of ileocecal intussusception were _ of these structures in infants suffering from 
generally not practiced in the United the Niemann-Pick type of reticulosis.© The 
States until their values were demonstrated roentgenographic changes in infantile hy- 
by Ravitch and McCune®® in Baltimore. drometrocolpos were recorded by Keresz- 
Ling’s® study of intussusception in Cincin-  turi® in 1940. 
nati showed that the contraindications for Skeleton: Normal and Abnormal Skull, 
hydrostatic reduction do not depend neces- Thorax, Pelvis, Vertebral Column. Our lack 
sarily on the duration of vomiting, as pre- of knowledge of normal variation and nor- 
viously believed, but do depend on the mal variants is most conspicuous in the 
local and constitutional signs of peritonitis, growing skeleton. One of the most abused 
such as local tenderness and muscular subjects in pediatric radiology is the esti- 
spasm, and fever and leukocytosis with in\_ mation of bone age despite careful study of 
creased rate in sedimentation of the red “this subject by Flory, Vogt and Vickers, 
blood cells. Megacolon shows the value of Todd, and Sontag.*? The differences in 
roentgenology as a means of clinical re- skeletal maturation in white and Negro in- 
search; both Swenson in Boston and Hiatt fants have been reported by Dunham and 
in New York," the outstanding surgical in- others, Christie, and Kelly and Reynolds.** 
vestigators in this field, state that the pri- Everyone in pediatric radiology has bene- 
mary obstructive significance of the small fited from the standards set up for normal 
rectum and small terminal segment of the development in the clinics conducted by 
sigmoid was first demonstrated to them by H. C. Stuart in Boston and A. H. Wash- 
their radiologists. burn in Denver. Irregular and asymmetric 
Genitourinary Tract. Chronic pyuria, mineralization of round bones and epiphys- 
twenty-five years ago, was one of the most _ ial ossification centers is common in several 
unsatisfactory conditions in pediatrics, ow- sites in the growing skeleton, peculiarly in 
ing to our ignorance of its pathogenesis and __ the very same sites in which osteochondro- 
inability to treat it successfully. The appli- sis juvenilis is encountered. This type of 
cation of opaque urography to this problem variation in the healthy and the tendency 
has done wonders in demonstrating the to cause roentgenologic overdiagnosis of 
levels of obstruction and the indications osteochondrosis are emphasized in ‘‘Pediat- 
for surgical relief. The foremost American ric X-Ray Diagnosis.” The most flagrant of 
pioneer student of these problems is Mere- these overdiagnoses is the roentgen identi- 
dith F. Campebell, who has recorded his _ fication of so-called apophysitis of the cal- 
extensive experience in the encyclopedic caneus in the presence of sclerosis, fissura- 
text, “Clinical Pediatric Urology.” The sin- tion, and marginal irregularities—features 
gle most important development in this which are found consistently in healthy 
field was the introduction of excretory urog- children at all ages. As late as 1952, Hard- 
raphy by Swick® at the Mount Sinai Hos- _ ing®® described a secondary calcaneal ossicle 
pital in New York during the early 1930’s. which is valuable in the estimate of bone 
Dr. L. P. Mathei®™ of Ogden, Utah, wasone age during adolescence. The variable nu- 
of the first to show the value of a large gas__trient foramen of the distal femoral epi- 
bubble in the stomach as an even radiolu- _physial center was first recorded as a roent- 
cent background for the kidneys and renal gen entity in 1950 and then studied ana- 
pelves, after filling with the contrast agent. tomically and roentgenographically by 
The leukemic effects on the kidneys and Rogers and Gladstone” in 1952. 
renal pelves were first visualized roentgen- The most common and easily the most 
ographically by Gawdey and Neuhauser® interesting roentgenologic findings in 
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healthy growing skeletons are the benign 
cortical defects which have been studied 
exclusively in the United States.”! The cor- 
tical thickenings found commonly in pre- 
mature and very young infants, formerly 
attributed to syphilis and rickets, are al- 
most certainly caused by trivial trauma to 
the loosely attached, richly vascular peri- 
osteums at this tender age.” ““Transverse 
lines” in the terminal segments of the grow- 
ing shafts have been investigated with 
great care, both anatomically and roentgen- 
ographically, by Dr. Edward H. Park and 
his colleagues** at Baltimore. “‘Lead lines” 
were first reported in the American litera- 
ture and noted by several observers” in 
1930 and 1931. “Bismuth lines” were ob- 
served to develop in the bones of infants 
who received bismuth during antisyphilitic 
therapy and in the fetuses of luetic mothers 
who were receiving bismuth.” Prenatal 
bowing of the long bones, multiple sym- 
metric mechanical deformities due to 
faulty fetal packing, were first described in 
1947."° 

Although the Ellis-van Creveld syn- 
drome was first named in 1940, it had been 
recorded in a single living individual by 
Rustin McIntosh in 1933;"’ the skeletal 
features of this rare disease had been de- 
scribed in a fetus by Kerkering in 1670. 
Rathbun’® called attention to hypophos- 
phatasia associated with severe rickets-like 
changes in the shafts in 1948; dental dys- 
plasia was added to the syndrome by Sobel 
and others in 1953 and examples of this con- 
dition are now being seen with increasing 
frequency. The entity known as metaphys- 
eal dysostosis in the European literature 
appears identical roentgenographically, al- 
though hypophosphatasemia has not been 
reported in the European cases. The pre- 
natal and early infantile changes in gargoyl- 
ism were not fully described until 1952;7° 
these are important because they demon- 
strate the pathogenesis of dilatation of the 
shafts. The clinical entity of gargoylism was 
first recorded in Canada by Hunter in 
1916. The important syndrome of fibrous 
dystrophy of the skeleton, regional hyper- 
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pigmentation of the skin, and accelerated 
maturation of the skeleton in females was 
reported by Albright and his colleagues, 
and McCune and Bruch* in the same year, 
1937. Riley and Schwachman* described 
the first American examples of Engel- 
mann’s disease in 1943, although Engel- 
mann’s report was not known to them. We 
are indebted to a Connecticut orthopedic 
surgeon, Dr. E. A. Pyle,* for the first rec- 
ognition, in 1931, of a bizarre disease char- 
acterized principally by failure of tubula- 
tion of the shafts, which unfortunately now 
goes by the name of multiple metaphyseal 
dysplasia; this entity at first appeared to be 
exceedingly rare but now has been observed 
in several clinics. 

Trauma is probably the most common 
cause of roentgenographic lesions in the 
skeleton, and the most common lesion of 
this kind is cortical thickening and not frac- 
ture and dislocation. Great credit is due 
Snedicor and Wilson* for their recognition 
of “traumatic ossifying periostitis of the 
newborn”’; these same lesions in infants and 
children have been emphasized in ‘‘Pediat- 
ric X-Ray Diagnosis” and discussed in de- 
tail by Silverman.* The first major Amer- 
ican roentgenologic contribution on the 
growing skeleton was Legg’s® differentia- 
tion of coxa plana from tuberculous coxitis. 
Blount® described osteochondrosis defor- 
mans tibiae in 1937. The error in the roent- 
gen identification of calcaneal apophysitis 
by Sever®’ has been referred to in the dis- 
cussion of normal variation. Bilateral sym- 
metric osteochondrosis of the carpal bones 
was first recognized in 1945.°8 

The outstanding American contribution 
on inflammation in the growing skeleton 
was that of the New York pediatrician, 
Stafford McLean,** who made a painstak- 
ing correlation of the roentgenographic and 
anatomic changes in congenital syphilis. 
Infantile cortical hyperostosis was first 
recognized and named as syndrome in 
1945°° and later the chronic and prenatal 
phases of this new disease were identified. 

Resistant or refractory rickets was 
pointed out to the profession by Albright 
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and colleagues in 1937. McLean and Mc- 
Intosh* made a detailed study of the 
roentgen appearance in healing scorbutic 
bones. Pelkan had described the early bone 
changes in scurvy in 1925 and Park and 
others in 1935. The skeletal alterations in 
vitamin A poisoning were observed first by 
Toomey® in 1947 and then described in 
detail in 1951. 

The radiologic and pediatric worlds are 
under great debt to the pathologist, Dr. 
Henry L. Jaffe* of New York and his col- 
leagues for their contributions on bone tu- 
mors and allied conditions—eosinophilic 
granuloma, osteoid osteoma, fibrous dys- 
plasia, and non-osteogenic fibroma. 

The bone changes in the chronic hemo- 
lytic anemias—Cooley’s anemia and sickle 
cell anemia—were first appreciated in 
America. Lawrence Reynolds described the 
roentgenographic findings in Dr. Cooley’s 
first report® which were elaborated in later 
studies by Baty and others and by Caffey; 
the latter also demonstrated the changing 
bone picture with advancing age. Infarction 
and internal thickening of the shafts in 
sickle cell anemia were reported by Diggs* 
in 1937; Macht and Roman described the 
transitory changes in the small tubular 
bones, which resemble tuberculous spina 
ventosa, in 1949. Leukemia of the growing 
skeleton was demonstrated by Baty and 
Vogt*’ in 1935 and a definitive article on 
this subject was written by Silverman in 
1948. More recently Follis and Park have 
identified the anatomic changes responsible 
for the roentgen appearance. May Wilson®* 
presented the roentgenographic findings in 
hemophilic hemarthrosis to American medi- 
cine as early as Ig9Ig9 and this lesion was 
described in greater detail in 1940. 

Reilly and Smyth® made the profession 
aware of cretinoid dysgenesis in 1937; and 
Albright and his colleagues!’ pointed out 
the frequency of small dysplastic metacar- 
pals in pseudohypoparathyroidism. Davis 
and others! observed the renal dysfunc- 
tion and calcification in oxalosis in 1950 and 
then Dunn reported bone changes in this 
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interesting inborn error of metabolism 
which simulate osteitis fibrosa cystica. 

Among the several cutaneoskeletal syn- 
dromes in children, the combination of 
Fong’s iliac horns!” with dysplastic toe 
nails and finger nails, and defects in the 
ectodermal elements in the irises is one of 
the most interesting. 

In 1953, Karshner and Hanafee!™ pointed 
out the importance of palm thorns in chil- 
dren who live in tropical and subtropical 
regions, as a cause of chronic foreign body 
arthritis. The cortical thickenings in neigh- 
boring shafts which often appear during 
early rheumatoid arthritis were generally 
not appreciated in the United States until 
1950.10 

The interesting and treatable malforma- 
tion of the spine and spinal cord, diastomy- 
elia, was described by Campbell! and by 
Neuhauser and others. The traumatic 
changes in the intervertebral disk and con- 
tiguous vertebral bodies following lumbar 
puncture were brought to the attention of 
pediatricians in 1935 by Pease.'% The asso- 
ciation of eosinophilic granuloma and so- 
called Calvé’s osteochondrosis of the spine 
was observed by Compere!”’ and associates 
in Chicago. The investigations of Bick and 
Copel, and of Ehrenhaft'®* support the 
claims of Schmorl and Beadle that Scheuer- 
mann’s disease—adolescent kyphosis—is 
primarily an injury to the intervertebral 
disk rather than injury to the epiphysial 
cartilaginous rings. Two noteworthy ar- 
ticles on calcification of the intervertebral 
disks were written by Weems and by 
Silverman.!”® Fusion of the neural arches at 
diarthroses of the cervical spine after long- 
standing rheumatoid arthritis was dem- 
onstrated by Coss and Boots"® in 1945. 

The normal neonatal skull has been stud- 
ied roentgenographically by Henderson and 
Sherman." Accessory ossicles of the occipi- 
tal squamosa were reported in 1953" and 
the interparietal bone and other features of 
the neonatal skull described quantita- 
tively."* One of the first American articles 
on craniolacuna is that of Kerr.'" Faber and 
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Towne recommended surgical treatment of 
craniostenosis due to premature synostosis 
of the sutures in 1927.' Pulsating lepto- 
meningeal cyst, an important complication 
of fractures of the calvarium in infants and 
children, was reported by Taveras and 
Ransohoff in 1953.'° Dr. W. W. Wasson of 
Denver, an early student of maturation of 
the paranasal sinuses, reported his findings 
in 1933.!!7 An interesting genetic fibrosis of 
the mandible was described in several Ca- 
nadian siblings by Jones!'’ and later in sev- 
eral families in New York.""® 

The variations in swelling and irregular 
mineralization of the bones and cartilage of 
the ischiopubic synchondroses!”” make the 
diagnosis of the supposed osteochondrosis 
of these structures exceedingly difficult. 
During the neonatal period ossification of 
the pubic bones from two or more foci has 
been observed;!"! the late pattern of this 
irregular ossification may simulate fracture. 
For more than thirty years, the roentgen 
diagnosis of the predislocation phase of con- 
genital dislocation of the hip has been made 
on the basis of enlarged acetabular angles; 
recent studies!” indicate that the early 
standards for normality of the acetabular 
angles were erroneous and that the predis- 
location phase has been greatly overdiag- 
nosed. During the neonatal period, small- 
ness of the acetabular angles and widening 
of the ilial wings!”* promise to be the most 
consistent skeletal stigmas of mongoloid 
imbecility. 

This review demonstrates that the con- 
tributions of pediatric roentgenology to pe- 
diatric practice and to pediatric research 
have been substantial. The increased tempo 
in this field and its rapid expansion during 
the last decade indicate that greater things 
are to come during the next decades. Tech- 
nical improvements in roentgen machines 
and other equipment undoubtedly will 
make possible studies in the future which 
are inconceivable now. The enthusiastic, 
well trained, young clinical scientists who 
man pediatric roentgenology in the several 
major clinics and children’s hospitals in the 
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United States are men of great promise and 
we can expect a splendid yield from their 
endeavors. From all aspects, the future of 
pediatric roentgenology is bright in the 
promise for more accurate diagnosis and 
better treatment for sick infants and chil- 
dren. 


622 West 168th Street 
New York 32, New York 
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ROENTGENOGRAPHIC INVESTIGATION OF THE 


HUMAN SKELETON DURING 
EARLY FETAL LIFE* 


By RONAN O’RAHILLY, M.D., and DAVID B. MEYER, MLS. 
Department of Anatomy, Wayne State University College of Medicine 


HE skeleton during early fetal life has 
been investigated by three chief meth- 
ods: (1) clearing, with or without subse- 
quent staining; (2) serial sectioning; and 
(3) roentgenography. Initial recognition of 
an ossific center varies with the technique 
employed and the following methods are 
listed by one writer in what he considers 
to be their order of decreasing sensitivity: 
sectioning, clearing and alizarin staining, 
roentgenography, and gross dissection. 

Data relating to the initial appearance of 
ossific centers in the human, and their sub- 
sequent prenatal growth and fusion, have 
been acquired mainly from specimens 
cleared in dilute potassium hydroxide and, 
in some studies,”!” stained with alizarin 
red. This technique, although it results in 
beautiful preparations, is very time con- 
suming and produces destruction of the 
soft tissues. 

The histologic examination of serial sec- 
tions has not yet been utilized on a suffi- 
ciently large and closely graded series of 
specimens to provide adequate data. This 
method has been used for certain regions, 
however, in the case of the long bones of the 
limbs, for example.'’ A plea in favor of the 
histologic study of the developing skeleton 
has been made recently by an author” who 
seems to place excessive reliance on crown- 
rump (CR.) length in comparing her speci- 
mens with those studied by other writers. 

The employment of roentgenography,*? 
although simpler and quicker than either 
clearing techniques or serial sectioning, has 
generally yielded unsatisfactory results 
during early fetal life owing to the lack of 
sufficient radiopacity.t But as was re- 
marked* in 1Ig17 in a roentgenographic 
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study of the fetal skeleton, “the roentgeno- 
graphic method is undoubtedly capable of 
much greater refinement by further studies 
and observations.”’ For example, impreg- 
nation with heavy metal salts has been used 
in the Anatomy Department of the Univer- 
sity of Wisconsin where silver has been em- 
ployed by Hodges" in a study of ossifica- 
tion in the fetal pig. This technique is very 
simple and rapid and is very suitable for 
photography and reproduction. Since it 
does not involve destruction of the soft tis- 
sues, histologic techniques can be used sub- 
sequently. The present paper is a prelimi- 
nary communication of some findings based 
on silver roentgenography. 


MATERIAL AND METHODS 


Seventy-seven fetusest of undetermined 
sex and ranging from 49 to 150 mm. in 
crown-rump (CR.) length were studied. 
The approximate menstrual ages of these 
fetuses can be estimated from the graph re- 
produced as Figure 1, which is based on 
Plate 11 of Boyd’s monograph.‘ The fetuses 
had been fixed in Io per cent formalin, gen- 


+ According to Noback" “a striking difference illustrating the 
relative sensitivity of these two techniques [clearing; roentgenog- 
raphy] in revealing calcification is shown by the parietal bone 
which, according to Mall (’06) using the clearing technique, ap- 
pears at the 31 mm. CR. stage and which, according to Hill 
(’39) using the roentgenographic method, appears at the 144 
mm. CR. stage.” It is of interest to mention, however, that the 
present writers have detected ossification roentgenographically 
in the parietal in one fetus of 64 and two of 75 mm. crown-rump 
length, none of which had been subjected to silver. It was ob- 
served in a silvered specimen of 47 mm. 

t The term “fetus” is employed here in the sense adopted at 
the Department of Embryology, Carnegie Institution of Washing- 
ton:*3 “When the human embryo approaches 30 mm. in length 
a radical change is initiated in the humerus, namely, the trans- 
formation of its cartilage into bone marrow.... If the onset 
can be recognized in a given specimen, that specimen is straight- 
way classed as a fetus... .” A 30 mm. embryo is approximately 
seven weeks of age, which corresponds to about nine menstrual 
weeks. 


* This investigation was supported by research grant A-532 (C8) from the National Institute of Arthritis and Metabolic Diseases, 


United States Public Health Service, and by a grant from the Michigan Chapter of the Arthritis and Rheumatism Foundation. 
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Fic. 1. Graph showing crown-rump (CR.) length 
in mm. plotted against age in menstrual weeks. 
The ovulation age is approximately 2 weeks less 
in each case. The stippled area is expected to en- 
close 82 per cent of fetuses. The considerable 
variation in length for any given age is evident. 
A fetus of 150 mm. CR. length, for example, may 
be between about 14 and 21 menstrual weeks. 
This graph has been modified from Plate 11 of 
Boyd’s monograph. 


erally for not more than a few days. It is 
to be remembered that formalin, either 
alone or in conjunction with other sub- 
stances, is a decalcifying agent. After being 
roentgenographed they were immersed in a 
0.§ per cent aqueous solution of silver ni- 
trate for a period of from two to ten days, 
depending upon the size of the specimens. 


Fic. 2. Roentgenograms of a 43 mm. fetus (not in- 
cluded in the present series) taken before and after 
silver impregnation. 
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Roentgenograms were taken again (Fig. 2). 
Subsequently the limbs were removed and 
roentgenograms taken in several planes 
(Fig. 3). 

A 30 ma. portable roentgen unit was em- 
ployed. All specimens were roentgeno- 
graphed on no-screen film at 72 kv., 10-15 
ma., and a target-film distance of 36 inches. 

The CR. lengths of the 77 fetuses studied 
are as follows (the figures in parentheses 
indicate numbers of specimens at a given 
length): 49, 51, 52 (2), §35 545 58, 59 (2), 61 
(3), 64, 67, 69, 70, 72, 75 (3), 76, 78, 80 (2), 
81 (2), 82 (2), 84, 89, 91 (2), 94, 95 (3), 96, 
97 (2), 100 (2), 102, 104 (2), 105, 106 (2), 
10g, 111 (2), 112 (4), 113, 114, 119, 120, 
121, 322, 123, 125, 126, 190 (3), 132, 133, 
1345 1375 139, 140, 141, 142, 143, 146, 150. 

A specimen was recorded as possessing a 
given ossific center irrespective of whether 
it occurred unilaterally or bilaterally. 


OBSERVATIONS 


Upper Limb (Fig. 4 and Table 1). By 49 
mm. ossification had begun in the clavicle, 
scapula, humerus, radius, ulna, and certain 
elements of the hand. In the present series 
metacarpals 2-3 and distal phalanges 1-4 


Fic. 3. Posterior and left lateral views of a 69 mm. 
fetus. The limbs have been removed. A separate 
view of the skull is reproduced as Figure 10. The 
neural arches extend from C1 to Ls, the centra 
from C7 to S2. On the lateral view the ossific 
nuclei of the lumbar centra have a bipartite ap- 
pearance. A cervical and twelve thoracic ribs are 
visible on each side. 
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were observed in all specimens, but meta- 
carpals 4~5 and distal phalanx § were not 
seen in one fetus (51 mm.). The onset of ap- 
pearance of the middle phalanges was very 
variable as can be seen from Table 1 and 
Figure 5. 

Lower Limé (Fig. 6 and Table 11). By 49 
mm. ossification had begun in the ilium, 
femur, tibia, fibula, and certain elements of 
the foot. In the present series the ischium 
was first identified at 100 mm., and the 
pubis at 122 mm. Metatarsal 2 was ob- 
served in all specimens except one (51 mm.) 
which showed no element in the feet. The 
initial appearance of the proximal and dis- 
tal phalanges was very variable as can be 
seen from Table 11 and Figure 7. The middle 
phalanges were seen only toward the end of 
the present series. The only tarsal seen was 
the calcaneus owing to the visibility of its 
the calcaneus (Fig. 6) which was first noted 
at 95 mm. owing to the visibility of its lat- 
eroplantar center. Its presence thereafter 
was inconstant; however, two ossific cen- 
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Fic. 4. Roentgenogram of an isolated upper limb of 
a gs mm. fetus. The centers for all metacarpals 
and phalanges are clearly visible. 


ters for each calcaneus were present in a 125 
mm. fetus, a condition described by some 
authors as the usual mode of development. 


Taste 


CROWN-RUMP (cr.) LENGTHS AT WHICH OSSIFIC CENTERS IN THE HAND WERE FIRST OBSERVED IN 
THE PRESENT STUDY 


| Smallest CR. Length | 


Skeletal | (mm.) in Present Se- | CR. Lengths Greater Than Those in Previous _ CR. Length at and 
Element | ries at Which Center | Column and at Which Center Was Not Seen | after Which Center 


Was Seen 


Was Always Seen 


54 58, 61 


MC 5 49 $1 
58, 59, 61(2) 
58, $9, 61 


67, 75, 76, 82 82 
MP 3 | 59 61(3), 67 69 
MP4 | 64 67, 69, 75, 82 82 
MP 5 70 | 75(2), 76, 78, 80, 81(2), 82(2), 89, 91(2), 94, 130 


49 
DPs | 49 51 


95, 97, 102, 10§, IIT, 112, 130 


Abbreviations: DP; distal phalanx, MC: metacarpal, MP: middle phalanx, PP: proximal phalanx. 
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Fic. 5. Ossification centers in the hand. The bars show the range from the smallest length at which a center 
was seen to the length at and after which it was always observed. The black bars are based on the data of 
the present investigation; the cross-hatched bars are based on the data of Noback and Robertson.'7 
Arrows are used where the data fall outside the scope of the present study. Metacarpals 2-3 and distal 
phalanges 1—4 are not included because their ossific centers are present throughout the limits of the above 


graph. 


Fic. 6. Roentgenogram of a leg and foot of a 122 mm. 
fetus. The tibia and fibula partly overlap each 
other in this view. The centers for all metatarsals, 
proximal and distal phalanges can be seen. Those 
for the middle phalanges are not yet evident. The 
arrow points toward the center for the calcaneus. 


Ribs (Fig. 3 and 9) and Sternum. By 49 
mm. ossification in the first 11 ribs had be- 
gun. In these ribs ossification was de- 
tected in all specimens in the present series. 
The twelfth rib was observed first at 53 
mm. but its appearance was inconstant in 
the present series. Cervical ribs were noted 
in the following specimens: 69, 82, 84, 91, 
95, 105, 111, 113, 125, 130, and 143 mm. 

A center for the manubrium sterni was 
seen in a fetus at 122 mm. 

Vertebrae (Fig. 3 and 9, Table 111 and tv). 
A developing vertebra during later fetal and 
neonatal life presents three ossific loci, one 
in the centrum and one on each side of the 
neural arch. The ossific sites in the neural 
arch are each united to that in the centrum 
by a cartilaginous joint, the neurocentral 
synchondrosis, which becomes obliterated 
during early childhood. The distinction be- 
tween the subdivisions of the developing 
vertebra (neural arch and centrum) and 
those of the adult (vertebral arch and body) 
can best be appreciated (Fig. 8) in the tho- 
racic region when it is realized that the ribs 
articulate with the neural arches only.’ 
Thus the body of a vertebra includes a por- 
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Taste II 
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CROWN-RUMP (crR.) LENGTHS AT WHICH OSSIFIC CENTERS IN THE HIP BONE AND FOOT WERE 
FIRST OBSERVED IN THE PRESENT STUDY 


| Smallest CR. Length 


| CR. Length at and 


Skeletal | (mm.) in Present Se- CR. Lengths Greater Than Those in Previous | “n, 
Element | ries at Which Center | Column and at Which Center Was Not Seen after Which Center 
Wee Seen | | Was Always Seen 
49 49 
Ischium 100 | 104(2), 105, 106(2), 111(2), 112(4),113, 121 | 122 
Pubis 122 | 123, 125, 130(2), 132 133, 134, 139, 140, | 
| | 141, 143, 150 | 
Calcaneus 95 | 95(2), 96, 97(2), 100(2), 102, 104(2), 105, | 
|  106(2), 109, 111(2), 112(3), 113, 114, 121, 
126, 130(3), 133, 134, 139, 141, 142 
MT 1 | 54 | 58 59 
MT 2 | 49 51 | 2 
MT 3 2 | 52 
MT 4 | 2 $3 54 
MT 5 | 54 58 59 
PP 1 | 70 | 75, 82(2), 91, 95 | 96 
PP 2 | 75 | 75(2), 76, 80(2), 81, 82(2), 89, g1(2), 95, 104 | 105 
PP 3 94 95(2); 96, 111(2) 112 
rr 4 95 | 95(2), 96, 97, 102, 104, 111(2), 113 114 
PP 5 | 95 | 95(2), 96, 97, 100, 102, 104, 105, 111(2), 112, | 126 
| | 113, 125 
MP 2 120 121, 122, 123, 125, 130(3), 134, 140, 142, 143 | 
MP 3 132 133, 134, 139, 140, 142, 143 
MP 4 | 132 133, 134, 139, 140, 141, 142, 143, 150 | 
MP 5 
DP 1 49 1 2 
DP 2 59 | 61(2), 72, 76, 80, 81, 82(2), 91, 94, 102, 125 126 
DP 3 59 61(2), 76, 81, 82(2), 91, 94, 125 126 
DP 4 59 61(3), 72, 75, 76, 80(2), 81, 82(2), 91, 94, 95, 126 
102, 104, III, 125 
DP 5 81 81, 82(2), 84, 89, g1(2), 94, 95(2), 96, 97; 


100, 102, 104(2), 106, 111(2), 112(4), 113, 
114, 119, 120, 121, 123, 125, 126, 130, 133, 


134, 139, 142, 


Abbreviations: DP: distal phalanx, MP: middle phalanx, MT: metatarsal, PP: proximal phalanx. 


tion of the neural arch in addition to the 
centrum. 

The smallest specimen in the present 
series which showed ossification in the 
vertebrae was 51 mm. Ossification in the 
neural arches was observed first in either the 
cervical or in the cervical and thoracic 
parts. From these portions of the column 
the ossification process extended caudally 
but in the present series did not progress 
below the arch of S4. Ossification in the 
centra was noted first in the thoracic and 
lumbar parts. From these portions of the 
column the ossification process extended 


143, 150 


both cranially and caudally, but in the 
present series did not progress above C2 or 
below Ss. In some specimens the ossific 
loci of certain of the lower centra appeared 
to be shaped like a dumbbell (Fig. 3). This 
appearance is well illustrated in some pub- 
lished roentgenograms of individual fetal 
vertebrae.”! 

Skull. A detailed account of the skull 
will not be presented here. Certain features 
in the development of the individual bones, 
however, will be cited and illustrated by 
appropriate roentgenograms (Fig. 10-17). 


1. Mandible (Fig. 10). The mandible and 
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Fic. 7. Ossification centers in the hip bone and foot. For explanation see Figure 5. The ilium is not included 
because its ossific center is present throughout the limits of the graph. A center for the middle phalanx of 
the fifth toe was not observed in the present study. 


Taste III 


CROWN-RUMP (cR.) LENGTHS AT WHICH OSSIFIC CENTERS IN THE NEURAL ARCHES OF THE VERTEBRAE 
WERE FIRST OBSERVED IN THE PRESENT STUDY 


' CR. Length at and 
after Which Center 
_ Was Always Seen 


Smallest CR. Length | 
' (mm.) in Present Se- CR. Lengths Greater Than Those in Previous 
Vertebra | ties at Which Center | Column and at Which Center Was Not Seen 
Was Seen 


51 | §2 

51 

$1 

51 §2(2) 

| §2 

51 -§2(2), 53 

51 §2(2), 53, 6! 

54 | 61 

54 | 58, 59, 61 

54 | 58, 59, 61(2) 

59 | 61(2), 64, 67, 82 

69 | 80, 82 

75 | 75, 76, 80(2), 82(2), 84, 91, 94, 95, 112(2) 

104 | 104, 105, 111(2), 112(3), 113, 121, 123, 141 | 

106 | 106, 10g, 111(2), 112(4), 113, 11g, 121, 123, 
| 130(2), 133, 140, 141 

122 123, 125, 130(2), 133, 140, I4lI, 143, 150 
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30 Taste IV 


a CROWN-RUMP (cr.) LENGTHS AT WHICH OSSIFIC CENTERS IN THE VERTEBRAL CENTRA WERE FIRST 
OBSERVED IN THE PRESENT STUDY 


| Smallest CR. Lengt 
(mm.) in Present Se- | 

| ries at Which Center 

| Was Seen 


CR. Lengths Greater Than Those in Previous | CR. Length at and 


Column and at Which Center Was Not Seen after Which Center 
| Was Always Seen 


Vertebra 


| 81, 82(2), 84, 89, 91(2), 94, 95(2), 96, 97, 
104(2), 105, 109 111(2), 112(3) 113, 119, | 
122 

72, 75(2), 76, 80(2), 81, 82(2), 84, 89, 91(2), 

| 94, 95, 104(2), 105, 106, 111(2), 112 

| 72, 75(2), 76, 80(2), 81, 82, 91(2), 94, 104, 

105, III, 112 

| 72, 75, 80(2), 82 

| 75, 80, 82 

| 61(3), 75, 82 

| 61(2), 755 82 

58, 59, 61(2), 75 

| 58, 59, 61(2) 

| 58, 59, 61 
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| 58, 61(2), 75 
61(2), 64, 75 
61(2), 64, 67, 75, 80, 94 
61(2), 64, 67, 69, 75, 76, 80(2), 82(2), 84, 94, 
95(2), 97, 102, 104, 105, 112(2), 121 
| 82(2), 84, 91(2), 94, 95(3), 96, 97(2), 100, 
102, 104(2), 105, 106(2), 111(2), 112(4), 
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clavicle, well established as the first skeletal 
elements to begin ossification, were visible 
throughout the present series. 

2. Maxilla (Fig. 10 and 11). The premax- 
illary portion of the maxilla is thought to 
have one!*:!" or more” separate ossific cen- 
ters which unite with the center for the 
maxilla proper at about two months of in- 
trauterine life. The roentgenogram repro- 
duced here as Figure 11 bears a striking re- 
semblance to a published sketch? (Fig. 274) 
from a 54 mm. cleared fetus. The gap be- 
tween the medial portions of the palatine 
processes of the premaxilla and maxilla can 
be identified readily in Figure 12. This in- 
terval is a portion of the incisive suture. 
The existence of a facial component of this 


130(2), 


121, 123, 12§ 130(2) 133, 


132, 133, 140 I4I, 


suture has long been in dispute.'*”? The 
infravomerine process can be distinguished 
at the posteromedial corner of the palatine 
process of the premaxilla (Fig. 11). The 
palatine process of the maxilla appears to 
be fused with the horizontal plate of the 
palatine (Fig. 11). The frontal process of 
the maxilla projects toward the nasal bone 
(Fig. 10 and 11). A prominent anterior 
nasal spine is visible (Fig. 10). 

3. Nasal Bone. See Figures 10 and 11. 

4. Lacrimal Bone (Fig. 10). The lacrimal 
bones can be identified as two thin lines 
situated behind the frontal processes of the 
maxilla. 

5. Zygomatic Bone (Fig. 10 and 11). The 
orbital surface and frontal process can be 
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Fic. 8. Diagram of a thoracic vertebra to show the 
portions of the adult vertebra developed from the 
primary ossific centers. The developmental com- 
ponents are illustrated on the left side, the adult 
components on the right. 


seen in Figure 10, the temporal process in 
Figure 11. 

6. Temporal Bone (Fig. 10-13). The 
squama (squamous part), including the zy- 
gomatic process, can be seen in Figures 10, 
12, and 13. A variable epitympanicomas- 
toid center? is visible in Figures 11 and 13 
as a thin band below the posterior portion of 
the squamous part. The tympanic ring is 
clearly visible in Figures 10-13. It presents 
an expanded anterosuperior end (anterior 
center,” head!) which, in the present series, 
is continuous with a thin arc of bone, open 
above (inferior center,? body'). This latter 
segment is said to ossify from several 
secondary centers,! one of which can be 
detected on one side of Figure 11. The an- 
terior process of the malleus appears as a 
slender spicule in close relation to the head 
of the tympanic ring (Fig. 11 and 12). Later 
inferior and superior centers for the malleus 
and a center for the incus have been re- 
corded.’ The semicircular canals were 
visible in some of the older fetuses. Their 
subsequent obfuscation, due to increasing 
mineralization of the squamous and pet- 
rous parts of the temporal bone, has been 
used as an index of fetal development.’ 

7. Palatine Bone (Fig. 11 and 14). The 
horizontal plate and pyramidal process 
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(tubercle of the palatine bone) can be seen 
in Figure 11; the horizontal and perpen- 
dicular plates, the orbital and sphenoidal 
processes, and the sphenopalatine notch in 
Figure 14. 

8. Vomer (Fig. 11 and 14). The two 
lamellae from which the vomer develops 
can be seen in Figure 11, where they are 
fused posteriorly. 


Fic. 9. Posterior view of the trunk of a 59 mm. fetus 
The head, atlas, and limbs have been removed. 
The neural arches from C2 to T6 can be distin- 
guished (C1 also showed ossification), the centra 
from Tio to S1. On subsequent removal of the 
viscera, the centrum of Tg became apparent 
roentgenographically. Twelve ribs and a minute 
accessory center for the ilium are visible on each 
side. 
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g. Frontal Bone (Fig. 10 and 11). The 
orbital plate shows well in Figure 11. The 
development of the frontal bone has been 
studied in detail." 

10. Parietal Bone (Fig. 10 and 11). 
The trabecular pattern is very clear in 
Figure II. 

11. Sphenoid Bone (Fig. 10, 11, and 15). 
The sphenoid bone has a very complicated 
development and ossifies from numerous 
centers (18 or 19, according to one author?) 
which have an exceedingly confusing no- 
menclature. A few examples of portions of 
the developing sphenoid bone will be cited. 
The greater wings are found projecting 
upward in lateral views (Fig. 10 and 15), 
between the zygomatic and temporal bones. 


Fic. 10. Left lateral view of the head of a 69 mm. 
fetus (same specimen as shown in Figure 3). Por- 
tions of the occipital, parietal, frontal, nasal, 
maxillary, zygomatic, sphenoid, temporal and 
mandibular bones and the arches of the cervical 
vertebrae can readily be identified. The trabecular 
network of the parietal, frontal, and squamous 
part of the temporal bone is strikingly apparent. 
The interparietal and supra-occipital are fused. 
The exoccipitals partly overlap each other and are 
located immediately above the cervical vertebrae. 
The basi-occipital lies obliquely between the 
exoccipitals and the mandible. It is partly over- 
lapped by the tympanic rings. The lacrimal bones 
appear as two faint lines directly behind the 
frontal processes of the maxillae. 


Fic. 11. Basal view of the head of a 67 mm. fetus 
from which the mandible and squama of the oc- 
cipital bone have been removed. The atlas and 
axis are present, however. In the lower half of 
the illustration the basi-occipital appears as an 
isolated ossific bar in the median plane, in front 
of the foramen magnum. The tympanic ring and 
anterior process of the malleus can be seen on 
each side. An accessory center for the tympanic 
ring is visible on the left side of the figure. In the 
upper half of the illustration, near the median 
plane, the nasal, palatine processes of the pre- 
maxilla and maxilla, the horizontal plate of the 
palatine, and the vomer have commenced to ossify. 
The greater wing of the sphenoid can be identified 
medial to the junction of the zygomatic and tem- 
poral bones. The pyramidal process (tubercle) of 
the palatine, the medial pterygoid plate, and the 
hamulus are all situated immediately medial to 
the greater wing of the sphenoid. A very close 
examination of the original print disclosed a min- 
ute nodule in the basi-sphenoid. Epitympanico- 
mastoid centers are faintly visible. 


In a basal view (Fig. 11) they are seen me- 
dial to the zygomatic arch. The lesser wings 
which begin to ossify later, are found in a 
lateral view (Fig. 15) as paired nodules sit- 
uated at the back of the orbits and postero- 
superior to the greater wings. The medial 
pterygoid plate and hamulus are best seen 
in a basal view (Fig. 11), medial to the 
greater wings and behind the palatine bones. 

12. Occipital Bone (Fig. 10, 11, 13, 14, 
16, and 17). This bone will be considered 
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Fic. 12. Enlargement of an oblique view of the 
temporal region of a 69 mm. fetus (same specimen 
as shown in Figure 10). The tympanic ring can be 
seen immediately behind the ramus of the man- 
dible. The anterior process of the malleus appears 
as an independent spicule between the head of the 
ring and the squamous part of the temporal bone. 
The posterior end of the ring is overlapped by one 
of the exoccipitals. 


Fic. 13. Left lateral view of the postero-inferior 
quadrant of the head of a 67 mm. fetus (same speci- 
men as shown in Figure 11). At the left side of 
the illustration the following components of the 
squama of the occipital bone can be identified: (1) 
a dense lowermost portion, the supra-occipital; 
(2) a middle trabeculated part, the interparietal; 
and (3) an uppermost trabeculated part, the pre- 
interparietal, which is rarely found. 
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Fic. 14. Posterior view of the facial region of a 59 
mm. fetus to show the palatine bones (same speci- 
men as shown in Figure 9). The horizontal and 
perpendicular plates are readily discernible. The 
orbital and sphenoidal processes, together with 
the intervening sphenopalatine notch, can be seen 
at the upper end of the perpendicular plate. 


more extensively and a view of the excised 
specimen will be used to serve as an ex- 
ample of the detailed configuration which 
can be elicited by silver roentgenography. 
Its development has been studied by sev- 
eral investigators.*::> The occipital bone 
develops from an antero-inferior part 
(basilar part, basi-occipital), two lateral 
parts (condylar parts, exoccipital), and a 
posterosuperior part (squama, squamous 


Fic. 15. Left lateral view of the facial region of a 78 
mm. fetus. The arrow points to the lesser wings of 
the sphenoid, 
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Occipital fissure 


Fic. 16. Diagram showing the components of the 
squamous part of the occipital bone. See Figure 17. 


part) which comprises an inferior (supra- 
occipital) and a superior (interparietal) 
segment. The supra-occipital part, the 
first element of this complex to show ossi- 
fication, was visible throughout the pres- 
ent series. The interparietal part, which 
fuses rapidly with the supra-occipital part, 
can be identified in Figures 10, 13, 14, and 
17. An inconstant “pre-interparietal cen- 
ter,” seen bilaterally 11 times in 300 
fetuses,* is clearly identifiable in Figure 13. 
An independent, circular, bony center at 
the site of the pre-interparietal was ob- 
served in a fetus of 134 mm. in the present 
series. In a 143 mm. specimen a separate 
pre-interparietal, which resembled the fused 
interparietal, was found. The two exoccip- 


Fic. 17. Squamous part of the occipital bone of a 
113 mm. fetus. The interparietal and supra-occip- 
ital components have fused. A detailed account of 
this bone is given in the text and a diagram of the 
components is provided in Figure 16. 
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itals are paired centers one on each side 
of the foramen magnum (Fig. 10 and 11). 
The basi-occipital is a median center in 
front of the foramen magnum and on the 
level of the tympanic rings (Fig. 10 and 
11). The squama of a 113 mm. fetus was 
excised and roentgenographed (Fig. 17). 
A fissure (superior median incisure) is evi- 
dent between the two interparietals. This 
has been regarded as a simple intertrabec- 
ular hiatus and not the remains of a su- 
ture.? Another fissure, the lateral squamous 
incisure or fissura mendosa, can be seen 
in the inferolateral portion of the inter- 
parietal. It is occupied by the lateral squa- 
mous operculum (presumably synonymous 
with the triangular lamella or retro-inter- 
parietal) which divides the notch into 
supra-opercular and infra-opercular parts. 
The inferior border of the supra-occipital 
presents a notch (occipital fissure or opis- 
thial incisure) occupied by a median pro- 
jection, the opisthial process or manubrium 
squamae occipitalis. In rare cases (g times 
in 210 fetuses between 80 and 255 mm.*) 
this may be an independent structure, 
Kerckring’s ossicle. A small aperture is 
present at the junction of the interparietals 
with the supra-occipital. This may be the 
inio-endinial canal, a vascular channel be- 
tween the occipital veins and the conflu- 
ence of the sinuses. 


DISCUSSION 


Heredity, race, sex, nutrition, endocrine 
secretions, and disease may be important 
as factors which influence the initial ap- 
pearance of ossific centers but data relating 
to most of them are usually difficult to ob- 
tain for a given fetus. 

Several valid criticisms of published 
papers relating to ossification of the pre- 
natal skeleton have been made." The 
method of arriving at fetal age, for ex- 
ample, has frequently been omitted but is 
presumably calculated in most cases from 
fetal length. In point of fact, however, as is 
clear from Boyd’s graph (Fig. 1), any esti- 
mation of fetal age based on CR. length is 
inadequate for precise comparison of the 
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Fic. 18. Photomicrograph to show cross-section 
through part of the shaft of the humerus of a 100 
mm. fetus. Masson’s polychrome stain with aniline 
blue substituted for light green. go. The net- 
work of osseous trabeculae enclosing marrow 
spaces can be seen as dark areas, stained selec- 
tively by aniline blue. 


developmental status of different fetuses. 


The considerable variation in length 
among human embryos of the same de- 
velopmental status is apparent from the 
important publications of Streeter.** Thus, 
in stage 23, that which immediately pre- 
cedes the fetal period, the embryonic 
length varies from 23 to 32.2 mm. Hence 
textbook accounts which imply that an 
ossific center appears at a specific CR. 
length are quite misleading. 

As a preliminary to a histologic study of 
silver-impregnated fetuses the appearance 
of cross-sections through the shaft of the 
humerus of specimens of about 100 mm. 
CR. length are reproduced (Fig. 18-20). 
The first photomicrograph (Fig. 18) shows 
the osseous trabeculae displayed by the 
aniline blue of a polychrome stain. The 
next section (Fig. 19) is taken from a 
fetus which had been impregnated with 
silver and roentgenographed. No histo- 
logic stain and no special developer were 
employed during preparation. The dark 
areas indicate the silver reduced by the 
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section”® and/or by the roentgen rays, and 
they correspond in general to the ossific 
areas which can be stained by aniline blue. 
Peripherally, however, the reaction is not 
as extensive. The third section (Fig. 20) 
was prepared according to von Kdéssa’s sil- 
ver nitrate method." 

It is widely recognized that silver reduc- 
tion tests, such as that generally attrib- 
uted to von Késsa, are not strictly specific 
for calcium. Thus, “‘the test affords only an 
admirable pictorial demonstration of a 
deposit of inorganic material which is in 
fact in most instances composed of calcium 
phosphate or carbonate.’® As it happens, 
“insoluble phosphates and carbonates are 
nearly always those of calcium and the test 
is usually regarded as sufficiently specific 
for this element.’ It appears that alizarin 
is likewise not specific for calcium, “the 
alizarin-purpurin methods possess a low de- 


Fic. 19. Unstained photomicrograph to show cross- 
section through part of the shaft of the humerus 
of a 97 mm. fetus. Xgo. This fetus had been im- 
pregnated with silver and roentgenographed; it is 
included in the present series. No special developer 
was employed during the preparation of the sec- 
tion. The dark areas indicate the silver reduced by 
the section and/or by the roentgen rays. These 
sites correspond, for the most part, to the ossific 
areas which can be stained by aniline blue (Figure 
18), although peripherally the reaction is not as 
extensive. 
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Fic. 20. Photomicrograph to show cross-section 
through part of the shaft of the humerus of a 97 
mm. fetus. Xgo. This section has beert placed in 
5 per cent silver nitrate, treated with sodium 
thiosulfate, and counterstained with safranin, 
according to von Késsa’s method." The dark areas 
correspond to the ossific loci which can be stained 
by aniline blue (Figure 18). 


gree of sensitivity for calcium and their 
specificity is not high.’’!® 

By the use of microroentgenography of 
sections (mostly 100-200 uw) combined with 
silver impregnation, “‘skin, muscles, ten- 
dons, ligaments, nerves, and vessels may 
all be displayed more or less clearly,” in 
addition to bone."* Furthermore, “‘it is 
probable that the relative histological 
prominence of nervous and reticular fibres 
in silver-stained sections is due, not to their 
selective affinity for the metal, but to some 
physico-chemical interaction with it which 
occurs to a lesser extent with most other 
tissues and which renders them darker in 
colour when viewed through a_ micro- 
scope.” The present writers, by silver im- 
pregnation in toto, have found that in the 
case of fetuses larger than those in the pres- 
ent series, the soft tissues appear to display 
a relatively greater affinity for silver. In 
the present investigation, however, the 
soft tissue impregnation (as seen in Fig- 
ure 19) has not interfered with the detec- 
tion of the skeleton (compare Figure 4). 
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CONCLUSION 


Since bone is a tissue which has to be de- 
fined in histologic terms, its critical detec- 
tion is necessarily a function of histologic 
technique. The sensitivity of other methods 
depends on how closely they can approach 
the histologic for the initial recognition of 
osseous tissue. For the period of fetal life 
covered in this paper the difference between 
alizarin staining and silver roentgenog- 
raphy in this respect seems to be not great 
As has been mentioned, however, the lat- 
ter technique is simpler and quicker, and 
allows of subsequent histologic investiga- 
tion. 


Ronan O’Rahilly, M.D. 
Wayne State University 
College of Medicine 
1401 Rivard Street 
Detroit 7. Michigan 


ADDENDUM 


It is of interest to note that P. Bade pub- 
lished a roentgenographic study of the develop- 
ing prenatal skeleton five years after the discov- 
ery of roentgen rays (Die Entwicklung des 
menschlichen Skelets bis zur Geburt. Arch. f. 


mikr. Anat., 1900, 55, 245-290). 
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A SIGNIFICANT VARIANT IN THE OSSIFICATION 
CENTERS OF THE VERTEBRAL BODIES* 


By JONATHAN COHEN, M.D., GUIDO CURRARINO, M.D., and 
EDWARD B. D. NEUHAUSER, M.D. 


BOSTON, MASSACHUSETTS 


CURIOUS variation in the ossifica- 

tion pattern of the bodies of the verte- 
brae is noticed rather frequently in infants 
in the newborn period. It consists of a 
longitudinal band of radiolucency seen in 
the lateral projection of one or more 
veretebrae, usually in the lumbar region. 
We propose, in this paper, to present a 
description of this structure roentgeno- 
logically and histologically. Our material 
consists of roentgenograms of 17 cases, and 
histologic studies of 3 more. 

The roentgenograms were drawn from 2 
groups of patients, who were unselected, 
except insofar as good lateral projections 
of the spine on roentgenograms were avail- 
able. The first group, 200 in number, were 
being investigated for some type of con- 
genital anomaly, such as tracheo-esopha- 
geal fistula, imperforate anus, or con- 
genital atresia of the intestine, etc., while 


Fic. 1. Radiolucent band in third lumbar vertebra 
with no other vertebrae so affected. The band’s 
anterior border seems straight, but the variable 
density of the vertebral body suggests that the 
cartilage projects into it irregularly. 


Fic. 2. Radiolucent band in second lumbar vertebra 
showing a more variable contour. 


the second group, also 200 in number, were 
being examined for neonatal or acquired 
pulmonary pathology of nonanomalous 
type. In the anomaly group 13 cases showed 
the longitudinal band, while in the second 
group only 4 cases did. The accompanying 
anomaly and the location of the bands are 
listed in the table. 

The radiolucent band (Fig. 1 and 2) had 
a variable contour, which was influenced 
particularly by slight variations in projec- 
tion, and by irregularities in the outline of 
the centers of ossification anterior and 
posterior to it. Instances were observed 
where the anterior border was straight, or 
concave, or indented in the center in the 
form of a thick wedge. The posterior border 
showed similar configurations but usually 
was more irregular than the anterior. 
Sometimes this additional irregularity was 
due in part to the superposition of the 
shadows of the ossification centers of the 
pedicles, especially when the projection in 


From the Departments of Radiology, Orthopedic Surgery and Pathology, The Children’s Medical Center, Boston, Massachusetts. 
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Fic. 3. Frontal and lateral views of dissected verte- 
bral bodies of infant (Case 3, Group 3) with 
chondrodystrophia calcificans. The radiolucent 
band is seen only in the lateral projection, and its 
variable contour is well demonstrated. 


question deviated slightly from the direct 
lateral. The band measured from 1 to 3 
mm. in thickness. The thinnest portion 
was in the center of the vertebral body and 
thickest at the upper border of the vertebra. 
There were many instances of partial 
obliteration of the radiolucent band at the 
center of the vertebral body caused by a 
confluence of the anterior and posterior 
centers of ossification. 
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The occurrence of the band in the various 
portions of the spine is listed in the table. 
Several instances, where the band ap 
peared indefinite or thinner than 1 mm., 
have not been included. For the most part, 
when the phenomenon could be demon- 
strated in many vertebrae, presumably as 
a characteristic developmental feature, the 
lumbar area displayed the bands most 
clearly (Fig. 3). Instances were observed, 
however, where single vertebrae, not neces- 
sarily in the lumbar region, contained defi- 
nite bands, identical in contour with those 
in the generalized form. 

Two centers of ossification thus occurred 
in each of the vertebrae exhibiting the 
band phenomenon, one ventral and one 
dorsal, usually equal in size. In the cervical 
and upper dorsal regions, and, to a lesser 
degree in the low lumbar area as well, the 


Fic. 4. Lateral projection of dissected shoulder and 
elbow from Case 3, Group 3. Foci of calcification 
were found not only in the cartilage, but also in 
the synovial membrane. Free calcific deposits were 
also found in the subdeltoid bursae and in all ma- 
jor joint cavities. 
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Group I 
Case Location Additional a 
No. of Band Anomaly 
imperforate anus — 
2 hk tracheo-esophag- _ nearly obliterat- 


eal 


ed 5 months later 


3. Ls Ls Si none other segments 


+ 
4 imperforate anus 
5 Ls imperforate anus absent on 15 
month follow-up 
6 Ls localized chon- — 
drodystrophia 
calcificans 
8 Ls myelomeningo- — 
cele, spina bifida 
L.-S, 
9 meningocele Li-_ nearly obliterat- 
Si ed 6 months later 
10) imperforate anus — 
The low dorsal men- 
ingocele 
12 Ls none — 
none 


ventral center of ossification was slightly 
larger than its dorsal fellow. 

In several patients, well defined bands 
observed on initial examination on sub- 
sequent roentgenograms were found to 
have disappeared and to have been re- 
placed by normal bony trabeculation. The 
most persistent bands occurred in the mid- 
lumbar area. A search for similar bands in 
roentgenograms of children older than the 
present group, yielded no instance of such 
a persistent feature. 

The material available for histologic 
study was derived from 3 patients not 
included in the roentgenologic survey. One 
of these patients died of pneumonia, the 


Group II 


Case Location 


No. of Band 


Remarks (no anomalies present) 


1 premature; diffuse pneumonitis 
tes normal 

aspiration pneumonitis 

4 Ls normal 


Group III 
(Postmortem) 
Case Location Associated Cause of 
No. of Band Anomaly Death 
1  chondrodystro- pulmonary 


phia calcificans 
meningocele Tj: meningitis 
9 


4 none 


2 C.-T 


pneumonia 


vertebral band being an incidental finding 
discovered at autopsy in the 6th cervical 
vertebra, with no evidence of anomalies of 
development elsewhere. The second pa- 
tient died of meningitis from an infected 
myelomeningocele. In this patient the 
spina bifida reached from the 12th dorsal 
to the sacral vertebrae. Cranial to that re- 
gion, all of the vertebral bodies contained 
a complete longitudinal band. The third 
patient died of pulmonary atelectasis at 
the age of six days, but showed, in addition, 
a widespread involvement of epiphyseal 
cartilages by chondrodystrophia calcificans 
(Fig. 4). The vertebral bodies did not con- 
tain punctate calcifications but histologi- 
cally they did show the characteristic dis- 
turbances of cartilage development char- 
acteristic of this entity. In addition they 
showed the longitudinal bands under con- 
sideration which occurred in all the verte- 
bral bodies from skull to sacrum. Thus, in 2 
of the 3 patients from whom specimens were 
obtained, there was a widespread disturb- 
ance of development; in 1 case it involved 
the spine throughout, while in the other it 
involved all endochondral bone formation. 

Sections were made of the involved 
vertebral bodies in transverse, sagittal, 
and coronal planes. All of these sections 
showed a similar histologic pattern. A 
plate of cartilage of hyaline type was the 
microscopic counterpart of the radiolucent 
area. In most cases the cartilage represented 
a complete septum across the vertebral 
body (Fig. 5), but in some instances it was 
discontinuous (Fig. 6). It showed marked 
variations in thickness and marked ir- 
regularity of contour of the chondro- 
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Fic. 5. Three dorsal vertebrae from Case 2, Group 
3, in sagittal section. The anterior border is to the 
left. A notochordal remnant is visible in both 
intervertebral disks. The tendency of the radiolu- 
cent band to be bridged across the center is seen 
in the top two segments. 


osseous borders (Fig. 7). Sequences of 
endochondral ossification of normal type 
were evident at the anterior and posterior 
chondro-osseous interfaces of the bands, 
and penetration of the cartilage columns 
by marrow cells was active. These cartilage 


Fic. 6. Sagittal section of vertebral body showing incomplete band. The ossification process has bridged the 
anterior and posterior centers of ossification. 
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Fic. 7. (4 and B) Transverse sections of two verte- 


bral bodies to show the irregularity of the cartilage 
band. The laminae have been removed from speci- 
men 4 while in specimen B small portions of them 
are seen at the lower left and right, separated from 
the body by cartilage septa. 
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columns were oriented anteroposteriorly, 
for the most part, but often streaming 
formations of cells occurred in the cartilage, 
with no predominating orientation. In a 
few sections, the endochondral sequences 
and penetration by marrow of the cartilage 
band was complicated by changes in the 
cartilage apparently caused by shearing or 
faulting due to mechanical stress (Fig. 8). 
These changes were most frequently seen 
in thin areas of the cartilage band, and 
were accompanied by reactive changes in 
the nearby cartilage cells. Similar changes 
in the cells of the cartilage of other areas, 
occurring where no obvious shearing action 
had been completed, led to the conjecture 
that such stresses were occurring exten- 
sively, and that the cartilage at this young 
age is quite capable of reactive change. An 
instance of the degenerative changes in 
cartilage cells is portrayed (Fig. 9), but 
other changes, some proliferative or re- 
parative were also seen. Mucoid degenera- 
tion was infrequent. 

The stellate cells found in the noto- 


Fic. 8. Section of center of cartilage band showing an 
area of mechanical shear and the degenerative 
changes in the cartilage cells on either side. No 
notochordal remnants are seen. A small nodule of 
atypical cartilage (reactive?) is seen at the inferior 
portion of the shearing cleft. 
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Fic. 9. A more extensive area of atypical cartilage 
(X180) sharply delimited from more typical 
cartilage and bone above. Areas such as these are 
difficult to distinguish from notochordal remnants. 


chordal remnants in the centers of the 
intervertebral disks were not seen in the 
cartilage band, but the variability of the 
cartilage cells in the band and the absence 
of an obvious source of origin (e.g., peri- 
chondrium, zone of reserve cells) are sig- 
nificant points suggesting notochordal 
derivation of these cells. It must be pointed 
out that the matrix of embryonic cartilage 
and the extracellular substance surround- 
ing notochordal cells may closely resemble 
each other and, unless the notochordal 
remnants are clearly delimited as in the 
intervertebral disk, differentiation may be 
difficult. 

In the specimens obtained from the 
patient with chondrodystrophia calcificans, 
the cartilage of the bands showed similar 
histologic features to those described above, 
but, in addition, changes characteristic of 
the ossification disturbance were super- 
posed. These consisted of areas of calcifica- 
tion (visible microscopically but not in 
roentgenograms), blocks of cartilage ap- 
parently mechanically displaced from their 
original site and incorporated in cartilage 
of reactive type, and areas of mucoid 
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degeneration of the cartilage in excess of 
those seen in the other specimens. 


DISCUSSION 


Three principal theories concerning the 
pattern of ossification of the vertebral 
body have been put forward. The first, 
found in most textbooks of anatomy, 
postulates a single center of ossification for 
each segment. The second, advanced gener- 
ally to explain the occurrence of hemi- 
vertebrae or butterfly vertebrae, states 
that ossification begins in paired lateral 
anlagen. The third theory conceives of the 
initial stage of ossification as one involving 
a dorsal and a ventral center for each 
vertebral body with subsequent joining of 
the two. 

In the 400 infants whose roentgenograms 
form the principal material upon which 
this paper is based, the third theory seems 
to apply to a small group, in the neighbor- 
hood of 5 per cent, in whom a double, 
dorsoventral ossification center occurred. 
In the few patients who had follow-up 
examinations, this doubling did not persist 
beyond the neonatal period. It therefore 
must be considered as a transient stage in 
the developmental process, for which an 
embryologic explanation should be forth- 
coming. 

Lossen* has described the phenomenon in 
human fetuses and stated that it occurred 
in 5 of his 80 specimens. Schinz and 
Toéndury’ in an exhaustive anatomic and 
roentgenologic study of the early ossifica- 
tion in fetuses of the vertebral body found 4 
with the double ossification center, but the 
total number examined was not stated. It 
was pointed out, however, that no rem- 
nants of notochordal tissue could be found 
in the cartilage intervening between the 
two bony nuclei, a finding which we were 
able to confirm in our 3 cases where histo- 
logic studies were done. 

Mayer-Burgdorff and Klose-Gerlach’ in 
1935 first described the condition in an 
infant and Knutsson? later reported 3 
cases, in 2 of which the transience of the 
phenomenon was demonstrated. One of his 


cases also showed a generalized ‘“‘disturb- 
ance of ossification” of undetermined type, 
while in the case reported by Mosekilde® of 
chondrodystrophia calcificans, the dou- 
bling of the centers of ossification was con- 
sidered as part of the defect in ossification. 
Other examples of the band phenomenon 
are found in case reports of chondro- 
dystrophia calcificans!* and perhaps may 
be demonstrated, if looked for, in other 
skeletal diseases of the infantile age period. 
The cases of myelomeningocele in this re- 
port may be cited in this connection, but, 
considering the 2 per cent incidence in 
otherwise unremarkable spines, we cannot 
regard the pattern as indicative of dis- 
turbed ossification. The pattern does seem 
significant in that it occurs three times as 
frequently patients having other 
anomalies, compared to normal controls. 

Embryologic explanation of the doubled 
ossification center has been variable. Ab- 
normal persistence of the notochord, 
anomalies of vasculature, or disturbance 
in cartilage formation are the three explana- 
tions which have been advanced. Each of 
these explanations has its pros and cons 
and we wish to comment briefly on them. 
Since the notochord persists to a degree 
through all three stages of the develop- 
ment of the vertebral body (mesenchymal, 
cartilaginous and osseous), and since it 
occupies the identical location, in the fetus, 
as the band described, some correlation 
between the two suggests itself. The ab- 
sence of notochordal cells in the band is a 
strong objection, since the ability of noto- 
chordal cells to survive is evidenced by 
their presence in children routinely in the 
intervertebral disk; they persist also, 
though rarely, posterior or lateral to the 
vertebral body. This objection may be 
mitigated somewhat by the argument that 
the variability of morphology of the 
cartilage cells in the band and its tran- 
sience may indicate that the band was 
originally notochordal and has changed by 
metaphasia or induction processes into 
cartilage. 

Anomalies of vasculature have been 
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investigated by Schinz and Téndury,’ who 
have shown that a different arrangement of 
vessels exists where there is a double 
center of ossification. The difficulty of 
deciding whether the arrangement of vessels 
isresponsible for the arrangement of ossifica- 
tion patterns, or vice versa, must be noted. 
The etiologic explanation based on 
disturbances in the cartilage stage rests on 
the composition of the band, and on its 
unusual frequency of incidence in general- 
ized chondrodystrophy calcificans. Against 
this explanation is the fact that the 
cartilaginous anlagen of the vertebral body 
usually are paired laterally rather than 
dorsoventrally, following the arrangement 
of their mesenchymatous predecessors. A 
developmental disturbance would be ex- 
pected, in most cases, to retard the se- 
quence of fusion of the anlagen, but the 
occurrence, in this series, of laterally paired 
centers of ossification in addition to the 
dorsoventral doubling was not frequent, 
although a few vertebrae were so formed. 
We may conclude that no one type of 
ossification pattern exists universally in 
the formation of the vertebral body, some 
being formed as a single center of ossifica- 
tion, some as doubled centers dorsoven- 
trally arranged, and still others as paired 
lateral centers of ossification. It seems 
probable that the notochord plays some 
part in the dorsoventral doubling, and 
that the origin of the vertebral body from 
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paired lateral mesenchymatous anlagen 
is responsible for the instances of paired 
lateral ossification centers. The frequent 
occurrences of the former pattern, and its 
usual transient existence without continu- 
ing evidence of developmental disturbance, 
lead to the conclusion that it is a harmless 
variant, but a significant increase in its 
incidence when other anomalies are present 
is noted. 


Edward B. D. Neuhauser, M.D. 
300 Longwood Avenue 
Boston 15, Massachusetts 
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THE WIDTH OF THE SPINAL CANAL IN THE GROW- 
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ING VERTEBRA WITH SPECIAL REFERENCE 
TO THE SACRUM 


MAXIMUM INTERPEDICULATE DISTANCES IN ADULTS 


N 1934 Elsberg and Dyke! published 
normal measurements of the interpe- 
diculate distances of the human spine. 
Graph sheets based upon the largest nor- 
mal measurements have since proved in- 
valuable in the roentgen diagnosis of spinal 
abnormalities and meningeal or cord le- 
sions, and enjoy continued appreciation by 
radiologists. They possess, however, two 
deficiencies: (1) They apply only to the 
adult spine, yet the roentgen diagnosis of 
spinal abnormalities is of particular urg- 
ency in infants and children, (2) they do 
not include the sacrum, yet congenital ab- 
normalities of bone or meninges are fre- 
quent in this region. Since the cord reaches 
into the lower segments of the spine in 
early life, the lower spine is of particular 
importance in pediatric radiology. 

Since 1942 three attempts at obtaining 
the interpediculate distances of children 
have been made.?** None included the 
lower sacrum and only one the cervical 
spine. Also, graphs of these authors were 
printed to a small scale which made repro- 
duction or direct clinical use by other radi- 
ologists difficult. 

The purpose of this investigation was to 
determine the maximum normal interpe- 
diculate distances of the growing spine in- 
cluding that of the sacrum and to obtain 
them by a method which yields the highest 
statistical accuracy from the smallest num- 
ber of cases. It was also decided to show 
the results on a graph which can be used 
by other radiologists and can easily be re- 
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METHOD OF INVESTIGATION 


The principle of the enveloping curve 
was employed. For each vertebra a separ- 
ate graph sheet was made. Thus, an atlas 
consisting of 26 graph sheets was produced. 
The first graph sheet was that of Cy, the 
last one that of S;. The first three cervical 
vertebrae could not be adequately meas- 
ured on most roentgenograms and were 
eliminated from this study. The interpedic- 
ulate distances of all other vertebrae were 
measured on the roentgenogram with a 
vernier scaled caliper and rounded to the 
nearest half millimeter. Each value was 
entered on one of the 26 graph sheets. The 
X-axis represented the age of the indi- 
vidual whose spine was measured. Each 
measurement was charted on the graph 
sheet as a ringlet. It was soon found that 
this produced crowding of the values to- 
ward the earlier period of life. In order to 
obtain an even distribution of entries a 
logarithmic scale was introduced for the 
X-axis (Graph 1). This was still not satis- 
factory for plotting the first days of life, 
so—upon the suggestion of Dr. Gioacchino 
Failla—the age of each subject was then 
expressed as the logarithm of the reciprocal 
of age. This proved very satisfactory for 
that particular purpose. Graph 1 is a re- 
production of one of the 26 pages of this 
spine growth atlas. It demonstrates the 
growth of the interspinous distance of S:. 
The divisions are labeled according to the 
actual age of the subject and plotted on 
semilogarithmic paper. 

No particular pattern can be seen in the 


* From the Department of Radiology of the College of Physicians and Surgeons of Columbia University, and the Radiological Serv- 
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values charted, but it is a simple matter to 
construct enveloping curves by means of a 
flexible sp/ine which connects the largest 
and the smallest measurements. All values 
lying between the two enveloping curves 
were those of normal subjects. After com- 
pletion of the graphs, a few abnormal 
measurements were charted to test the 
validity of the curves. Most of them lay 
above the upper enveloping curve. 
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GrapuH 1. Upper and lower enveloping curve for all 
normal measurements of the interpediculate dis- 
tance of the 24 sacral segment. The measurements 
are charted on semilogarithmic paper. 


The roentgenograms were taken at a 
target-film distance of 36 or 40 inches. 
Most of the films were exposed through a 
grid but small infants were roentgeno- 
graphed with their backs in direct contact 
with the cassette in order to shorten the 
exposure time. This change of technique 
produces a. geometrical error which is 
greater than that incurred by a variation 
of the target-film distance. Nevertheless 
it was decided to neglect it. Prone films 
of the spine (posteroanterior projection) 
were, however, not accepted because it was 
found that they exhibited too great a dis- 
tortion. The roentgenographic landmark 
was the medialmost border of the sclerotic 
ring (or semicircle when the sacrum was 
measured) representing the cross section 
of the pedicle. Some of the pedicles pos- 
sessed cortices 1-2 mm. thick; some ex- 
hibited only a fine hair line. Most were 
circular or oval in configuration, but some 
were bean or crescent shaped. 
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DISCUSSION OF METHOD 


The advantages of such a method of 
charting are: 

1. Measurements of subjects of one age 
contribute to the accuracy of prediction of 
maximum values for a// ages. It may take 
thousands of subjects and years of observa- 
tion to find the maximum values for ail/ 
ages by conventional means. 

2. Subjects of amy age can be used, no 
matter how “intermediate” or “fractional” 
their age is. 

3. It is possible to select from each spinal 
column only those vertebrae which are 
clearly measurable on the roentgenogram 
and discard the others. Therefore, the re- 
sulting graphs contain values which are 
not all of the same subject. Each graph 
contains only about 50 measurements, but 
they were derived from more than 200 dif- 
ferent subjects. 

4. Grouping of patients according to 
age classes is avoided. This removes a sta- 
tistical artefact which led other authors 
into believing’ that there is a “‘stair-step” 
pattern to the growth of the spine and that 
the values fall spontaneously into three 
natural age groups which are divided from 
each other by a phenomenon of nature. 

5. For precise prediction of the largest 
normal interpediculate distance of a given 
vertebra, the appropriate curve can be con- 
sulted which will indicate the maximum 
anticipated measurement for any frac- 
tional age. 

6. The natural variation of normal val- 
ues for any vertebra at any age becomes 
readily apparent. 

The natural variation of normal values 
was found to be approximately one third of 
the median on all 26 graphs. For instance, 
the largest observed interpediculate dis- 
tance of S: (Graph 1) at the age of three 
years was 28 mm.—the smallest 20 mm. 
The variation was thus 8 mm. which is one 
third of 24 mm.—the median. No chroni- 
cally ill, undernourished or obviously re- 
tarded children were included here, since 
in that case the smallest observed measure- 
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ment might have been even smaller. Graph 
1 demonstrates also the consequence of this 
variation; the largest measurement ob- 
served for the age of three and one-half 
months is identical with the smallest re- 
corded for the age of three years. This over- 
lap of values illustrates well the futility of 
constructing curves for the “mean inter- 
pediculate distance,” for they obscure the 
fact that broad zones of normal measure- 
ments exist. When one draws such zones 
for the entire spine on the same graph 
sheet, it becomes apparent that the upper 
border of the six months zone touches the 
lower border of the five year zone. 

The variation of normal values observed 
here agrees well with the biologic varia- 
tion of normal values generally observed 
in nature, namely +17 per cent of the me- 
dian. This does not detract from the clini- 
cal value of spinal canal measurements pro- 
vided that one correlates them to the maxi- 
mum interpediculate distance predicted for 
the patient’s age or compares them with 
measurements of adjacent vertebrae in the 
same patient. 

A disadvantage of the method lies in the 
fact that the curves, when plotted on semi- 
logarithmic paper, do not portray accur- 
ately the change in the rate of growth that 
takes place over the first twenty to twenty- 
five years of life. Therefore, the values for 
each vertebra were also plotted arithmeti- 
cally. An example is given on Graph 2. It 
contains the measurements of S, for all 
ages. The upper and lower enveloping 
curves show clearly that in the first year of 
life the rate of growth is very high, whereas 
it gradually diminishes with advancing age 
until the curve flattens completely and 
growth ceases. 

These curves were found to be similar 
for all 26 vertebrae studied. This is con- 
trary to the finding of Landmesser and 
Heublein,? who reported that different 
vertebrae cease growing at different ages 
according to a well defined pattern. Ac- 
cording to them the spinal canal of T;-Ts 
reaches its maximum width at the age of 
four years; whereas, at L,-L; this occurs 
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GrapuH 2. Upper and lower enveloping curve of all 
normal measurements of the interpediculate dis- 
tance of the 1st sacral segment. The measurements 
are charted arithmetically here. This produces 
crowding of entries toward the earliest period of 
life but demonstrates the natural rate of growth 
to best advantage. Key to symbols: O=normal 
subjects, X =abnormal vertebrae. 


at thirteen years, and at T,-T; at seven 
years. Our arithmetically plotted curves 
indicate, however, that all vertebrae from 
C,-S; inclusive attain their maximum in- 
terpediculate distance at the same age, 
namely between eighteen to twenty-five 
years. The only difference between verte- 
brae at different levels lies in the rate of 
growth. The mid-thoracic vertebrae ex- 
hibit the slowest rate of growth, whereas at 
the sacrum growth is fastest. This results 
in an accentuation of the difference be- 
tween the narrowest and widest portions of 
the spinal canal with advancing age. 


CLINICAL USE OF RESULTS AND 
PREVENTION OF ERRORS 


For clinical use a composite graph was 
constructed (Graph 3) which contains a 
family of curves delineating the largest 
normal measurement for any vertebra from 
C, to S; inclusive. The curves selected were 
for the following ages: 1 week or less; 6 
months; 2 years; § years; 12 years; and 20 
years or over. This last curve (top curve on 
the graph) is that of Elsberg and Dyke ex- 
cept for the sacral measurements which 
were obtained by the author. The selection 
of ages was solely based on convenient 
spacing of the curves for best legibility and 
does not reflect any inherent law of nature. 
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Two basic ways of using the chart exist: 

(A) Absolute Method. By this method the 
user confines his efforts to measuring the 
interpediculate distance of a single suspect 
vertebra of a given patient, enters its value 
on Graph 3, and determines whether or 
not it lies below the curve representing the 
patient’s age. If it lies above it, the finding 
should be considered a_roentgenologic 
warning sign. If the patient’s age lies be- 
tween two ages for which curves are given, 
one must interpolate by eye. 

(B) Relative Method. By this safer method 
the radiologist relies on the course of the 
patient’s own curve. Measurements of sev- 
eral vertebrae above and below the sus- 
pected level are made in addition to the one 
under scrutiny and entered on the graph 
sheet. After connecting all charted points 
by straight lines, one obtains a curve which 
will approximately parallel the printed 
curves on the graph sheet when no abnor- 
mality is present. However, if the trend 
of the patient’s curve is contrary to the 
printed prediction curves, an abnormality 
is suggested. For instance, if the patient’s 
sth, 6th, 7th, and 8th thoracic vertebrae 
are wider than his first four and last four 
dorsal vertebrae, an abnormality must be 
assumed. This finding may be valid even 
if the absolute measurement of the sus- 
pected vertebra is below the observed maxi- 
mum for the patient’s age. 

A moderate lack of parallelism between 
the patient’s curve and the predicted curve 
is not abnormal. An abnormality is to be 
suspected only when the trend of the pa- 
tient’s curve is in a direction clearly oppo- 
site to that of the prediction curve, i.e., 
when the patient’s spinal canal widens in 
a segment which, according to Graph 3, 
should taper to a narrower caliber. Another 
example of abnormality is when the pa- 
tient’s spinal canal tapers in a segment 
which should widen according to the predic- 
tion curve. This occurs sometimes at the 
margin of a lesion. 

If one interprets the measurements of a 
patient who is small for his age by the ab- 
solute method (A), a localized widening of 
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the spinal canal might escape detection 
because the abnormally widened vertebra 
may still be smaller than the normal maxi- 
mum value predicted for his age. Method 
(B) will uncover such an abnormality re- 
gardless of the over-all size of the patient’s 
spine as follows: After the patient’s curve 
is entered on Graph 3, the observer ac- 
cepts that curve as the prediction curve 
which lies closest above it, irrespective of 
its age designation. 

Roentgenograms of the spinal column 
obtained in the posteroanterior projection 
should not be used. The large distance of 
the spine from the film causes too great a 
roentgenographic distortion. Particularly 
in normal subjects with a marked kyphosis 
or lordosis this distortion will produce an 
apparent reversal of the curve without any 
clinical significance. 

Measurements of the interpediculate 
distance should not lead to a neglect of 
qualitative roentgen findings or a rejec- 
tion of myelography when needed. A 
change in the shape or radiolucency of the 
pedicle or in the thickness of its cortex 
should be recognized as a possible sign of 
erosion. 

Anterior or posterior spina bifida is often 
a supporting sign of abnormalities of the 
spinal canal and its meninges. Scoliosis, 
particularly of the rotatory type, is, how- 
ever, a confusing factor. Interpedicular 
measurements are less reliable in scoliotic 
spines, yet one should not abandon meas- 
urements here altogether. For instance, 2 
cases of diastematomyelia were correctly 
diagnosed by their enlarged interpedicular 
distance despite scoliosis. 

Rotation of the spine due to inadequate 
positioning of the patient must be avoided 
lest the measurements become misleadingly 
short. 

Particular care must be taken to recog- 
nize the existence of six lumbar vertebrae. 
All sacral measurements are then fre- 
quently larger than the predicted maximum 
on the graph. A spinal canal width of 47 
mm. at S, may be observed in such a sub- 
ject, without obvious abnormality. 
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CONCLUSION 


The graphs indicate that different sec- 
tions of the spine grow at different rates. 
The minimum lies at T;. Here the width of 
the spinal canal increases from 11 mm. at 
birth to 20 mm. in adulthood, 7.e., by 9 
mm. or 82 per cent. The maximum growth 
lies at S;. Here the spinal canal increases 
from 18.5 mm. to 43 mm. which is 24.5 
mm. or 132 per cent, 7.e., it more than 
doubles its width in the first twenty years 
of life. 

No “‘stair-step’” growth has been ob- 
served. On the contrary, the growth of the 
spinal canal appears to be continual. A 
“natural” division of cases into 3 age 
groups was not observed. 

The growth of the spinal canal of all 
vertebral levels ceases at the same age, 
namely at eighteen to twenty-five years. 
The canal of the thoracic spine remains 
narrow not because it ceases to grow earlier 
but because it grows s/ower than that of the 
cervical or lumbosacral spine. 


Width of Spinal Canal in Growing Vertebra 


481 


A graph containing a family of curves for 
the maximum predicted width of the 
spinal canal according to age of the patient 
has proved useful and is herewith repro- 


duced. 


622 West 168th Street 
New York 32, New York 
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OBSERVATIONS ON THE ASSOCIATION BETWEEN 
NUTRITIVE FAILURE, SKELETAL MATURATION 
RATE AND RADIOPAQUE TRANSVERSE LINES 

IN THE DISTAL END OF THE RADIUS 
IN CHILDREN* 


By SAMUEL DREIZEN, D.D.S., CATHERINE CURRIE, B.S., 
ELLIE JO GILLEY, B.A., and TOM D. SPIES, M.D. 


BIRMINGHAM, ALABAMA 


N THE course of examining roentgeno- 

grams of the left hand, wrist and fore- 
arm of children included in the growth stud- 
ies at the Nutrition Clinic, Hillman Hos- 
pital, Birmingham, Alabama, radiopaque 
transverse lines or bone scars have fre- 
quently been observed in the distal end of 
the diaphysis of the radius. Characteristi- 
cally, the lines are symmetrically located 
in the skeleton and occur most frequently 
in the fastest growing parts of long bones. 
They are almost always parallel to the ends 
of the shafts, and may be complete or in- 
complete in their extension from cortex to 
cortex. Rarely do they exceed more than 
one-half millimeter in thickness. Eliot, 
Souther and Park! noted that resorption of 
the radiopaque transverse lines does not 
take place equally throughout their course, 
but begins as small breaks in continuity 
which persist until the scars are reduced to 
a single point in the finer structure of the 
shaft. Resorption appears to be related to 
the activity of the joint.’ 

Children differ in their susceptibility to 
bone scar formation. The same disease may 
be followed by a transverse line in one child 
and not in another in children of the same 
sex and chronological age. Reported pre- 
cipitating causes of bone scars include lead 
poisoning, congenital syphilis, severe illness 
and various drugs,’ diabetes mellitus, sea- 
sonal variations, and diseases accompanied 
by severe dehydration and pyrexia,’ birth 
injuries and state of maternal health and 
nutrition,® rickets, hypervitaminosis D and 


emotional disturbances,’ bismuth,® hypo- 
thyroidism," prolonged exposure to roent- 
gen rays,* phosphorus and arsenic,’ and 
malnutrition, wasting diseases and anemia.! 

Bone scar formation is thus characterized 
by a diversity of causation and an indi- 
viduality of response. To determine whether 
speed of skeletal maturation and _nutri- 
tional status are priming factors which pre- 
dispose to bone scars, a study has been 
made of the incidence of such scars in ethni- 
cally similar groups of children with and 
without nutritive failure. 


MATERIALS AND METHODS 


Two hundred and thirty-five white chil- 
dren of Anglo-Saxon extraction from north- 
central Alabama were included in this 
study. One hundred and thirty-two (57 
boys and 75 girls), ranging in age from one 
year ten months to sixteen years four 
months, had clinical and dietary evidence 
of nutritive failure, a state which connotes 
varying degrees of mixed deficiencies op- 
erating simultaneously.'® One hundred and 
three children (53 boys and 50 girls), rang- 
ing in age from one year ten months to 
sixteen years O months, without past or 
present evidence of nutritive failure con- 
stituted the control group. 

The speed of skeletal maturation in each 
child was determined from an assessment 
of roentgenograms of the left hand and 
wrist by the Todd inspectional method.” 
The Greulich-Pyle “Radiographic Atlas of 
Skeletal Development of the Hand and 


* Northwestern University studies in nutrition at the Jefferson-Hillman Hospital, Birmingham, Alabama. From the Department of 


Nutrition and Metabolism, Northwestern University. 


These studies were made possible by grants from the Birmingham Citizens Committee, American Dry Milk Institute, Inc. and 


Swift and Company. 
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Wrist’? served as the standard of refer- 
ence. The scarring tendency in each child 
was evaluated by an analysis of roentgeno- 
grams of the distal end of the diaphysis of 
the left radius.* Films of the full radius ex- 
posed by directing the central ray in the 
dorsopalmar plane perpendicular to the 
horizontal axis of the hand midway be- 
tween the wrist joint and elbow joint were 
used for this purpose. Counts of the trans- 
verse lines, seen with the aid of a hand lens, 
were arbitrarily restricted to the distalmost 
10 millimeters of the radial diaphysis. Only 
striations which extended completely across 
the diaphysis were counted as scars, while 
incomplete striations were counted as 
remnants. 


OBSERVATIONS 


The films of only 4 of the 235 children 
examined in this study were completely free 
of radiopaque transverse lines in the distal- 
most 10 millimeters of the shaft of the left 
radius. In the others the distribution ap- 
peared to be independent of nutritional 
status (Table 1). Specifically, 3 children 
(2 per cent) in the group with nutritive 
failure had neither scars nor remnants, 73 
(56 per cent) had both scars and remnants, 
32 (24 per cent) had remnants but no scars, 
and 24 (18 per cent) had scars but no rem- 
nants. The corresponding values for the 
control group were I (1 per cent), 57 (55 
per cent), 42 (41 per cent), and 3 (3 per 
cent). 

The frequency of scarring was similar 
in both groups regardless of the presence or 
absence of nutritive failure. As shown in 
Table 1, the mean numbers of scars and 
remnants combined were 4.02 for the group 
with nutritive failure and 4.04 for the con- 
trol group. The composition of these totals 


* Greulich and Pyle? state that “though bone scars occur more 
frequently in the distal and proximal ends of the shaft of the tibia 
and in the distal end of the shaft of the femur, they are usually 
Present also in the distal end of the radial shaft if they are well 
defined in the other long bones.” The distal end of the diaphysis 
of the radius was used in this study because the radiocarpal joint 
18 not primarily a stress bearer and the possibility of scars being 
produced by excessive stresses and strains is minimal in this region. 
In addition, little difficulty is presented in obtaining good roent- 
genograms of this area in young children. 
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Taste I 


THE INCIDENCE OF BONE SCAR DEPOSITION IN 132 
CHILDREN WITH NUTRITIVE FAILURE AND 103 
CHILDREN WITHOUT NUTRITIVE FAILURE 


| Children with Children without 


Transverse | “Nutritive Nutritive 
Failure Failure 
| Kem- | O- | 
Scars Boys Girls. tal | Boys Girls tal 
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| 57 75 | 132 53 59° | 103 
differed significantly, however, as the chil- 
dren with nutritive failure had a mean of 
2.26 scars and 1.76 remnants in contrast to 
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Taste II 


COMPARISON OF SCARRING INCIDENCE IN 132 CHILDREN WITH NUTRITIVE FAILURE AND 103 CHILDREN 
WITHOUT NUTRITIVE FAILURE 


| Scars | 
Group | | 
| | Total | “Mean | S.D.* Total | “Total | Mean| $.D.* 
With Nutritive Failure | 
Boys 67 | 2.42 |-1.86 95 | 1.67 | 1.16 | 233 | 4.09 | 1.54 
Girls | | 160 | 2.13] 1.76] 138 | 1.84 | 1.44 | 298 | 3.96 | 2.29 
Total | 132 | 298 | 2.26 | 1.81 | 233 | 1.76 | 1.33 | §31 | 4.02 | 1.79 
| 
Without Nutritive Failure | | 
Boys 53 | 78 | 1.471 1.57 | 151 | 2:85 | 1.51 | 229 | 4.32 | 1.98 
Girls | go | 60} 1.20] 2-58 | 187 | 3.74 | 1.78 
Total | 1.52 | 278 | 2.69 | 1.49 | 416 | 4.04 | 1.88 


*S.D.=Standard Deviation. 


1.34 scars and 2.69 remnants for the con-_ pared to an actual difference of 0.92 for 


trol group. The standard error of difference 
between means* for the two groups was 
0.22 for scars and 0.19 for remnants as com- 


* g¢ =standard error of difference between means. 


Ni WN: 
o:= standard deviation (group with nutritive failure) 
o2= standard deviation (control group) 
N,= number of children with nutritive failure 
N.= number of children in control group 


scars and 0.93 for remnants. The actual dif- 
ferences were thus 4.2 times the standard 
error of difference for scars, and 4.8 times 
that for remnants. An actual difference 
three or more times the standard error of 
difference between means is regarded as be- 
ing statistically significant. 

The relationship between the number 
and type of radiopaque transverse lines in 


DISTRIBUTION OF SCARRING FREQUENCY BASED ON RATE OF SKELETAL MATURATION 
IN 235 CHILOREN 
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the distal end of the shaft of the radius and 
chronological age is shown in Table 1. Ir- 
respective of the presence or absence of nu- 
tritive failure, scarring decreased in inci- 
dence as the children approached puberty. 
Thus, 39 children in the group with nutri- 
tive failure eleven years of age and over 
averaged 1.03 scars and 2.14 remnants as 
compared with 2.77 scars and 1.61 rem- 
nants for the 93 children below eleven years 
of age. Similarly, the 24 children in the con- 
trol group, eleven years of age and over, 
averaged 0.17 scars and 2.54 remnants in 
contrast to 1.69 scars and 2.73 remnants for 
the 79 children below eleven years of age. 
In each group the difference for scars and 
for scars and remnants combined was sta- 
tistically significant when analyzed in 
terms of the actual difference between 
means and the standard error of difference 
between means. The difference between the 
mean values for remnants per se was not 
statistically significant. 

Data pertaining to scarring and rate of 
skeletal maturation are shown in Figure 1. 
In 58 of the 235 children, skeletal age 
(Todd) equaled or exceeded chronological 
age; in the remaining 177 children, the re- 
verse relationship was noted. The group 
whose skeletal maturity status ranged from 
par to twenty-four months advanced had a 
mean of 1.45 scars and 2.25 remnants as 
contrasted with 2.02 scars and 2.11 rem- 
nants for the group from one to forty-three 
months retarded. These differences were 
not statistically significant since the actual 
differences were only 2.4, 0.7 and 1.27 
times the standard error of difference be- 
tween means for scars, remnants, and scars 
and remnants combined, respectively. 

The correlation coefficient* between scars 
and remnants combined and skeletal ma- 


* Coefficient of correlation (r): 
(Zx)(Zy) 


N N 


x= scars+ remnants 

y=skeletal age >chronological age (months) or 
chronological age >skeletal age (months) 

N= number of children 
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turity status was 9X 10~ for the children 
whose skeletal age (Todd) equaled or ex- 
ceeded chronological age, and 6.7X 10> for 
the children whose chronological age ex- 
ceeded skeletal age (Todd). The standard 
errors of the coefficients of correlation 
were 0.13 and 0.07 respectively. A correla- 
tion coefficient three or more times its 
standard error is considered to be statisti- 
cally significant. Applying this formulation, 
it will be noted that there was no statisti- 
cally valid correlation between the degree of 
skeletal advancement or retardation and 
the frequency of the scarring. 


DISCUSSION 


The formation of new osseous tissue at 
the growing ends of long bones passes se- 
quentially through a series of changes in 
which growth cartilage is converted into 
bone trabeculae. In the absence of inter- 
ference, the process is continuous and or- 
derly, terminating in the fusion of epiphysis 
with diaphysis. Interruptions of bone 
growth may result in the deposition of ra- 
diopaque transverse lines. These first ap- 
pear at the margin of the metaphysis. When 
normal growth and bone lengthening is re- 
sumed, the scars are left behind in the di- 
aphysis where in time they may undergo 
resorption. 

While the transverse lines are believed 
to be formed during periods of disturbed 
bone metabolism productive of either ac- 
celerated or arrested bone growth, the find- 
ings herein reported indicate that nutri- 
tional status per se is not the determining 
factor in susceptibility to bone scar forma- 
tion in growing children. Nutritional status 
does appear to play a role, however, in the 
rapidity with which children recover from 
metabolic disturbances productive of bone 
scars. Thus, while the scarring phenomenon 
was extremely prevalent and of comparable 
magnitude in the two groups of ethnically 
similar children living in the same geo- 


+ Standard error of the coefficient of correlation (or): 
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VN 
r=coefficient of correlation 
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graphic area, the group without nutritive 
failure averaged 47 per cent more incom- 
plete scars and $9 per cent less complete 
scars than did the group with nutritive 
failure. 

Regardless of the presence or absence of 
nutritive failure, the number of bone scars 
was significantly lower in children above 
eleven years of age than in those below. 
Might the explanation lie in the decreased 
incidence of infectious disease in older 
children and/or hormonal changes associ- 
ated with puberty? 

Despite the arbitrary restriction of the 
bone scar census to the distalmost 10 milli- 
meters of the radial shafts, both fast and 
slow growing children were affected to the 
same degree. This finding is of interest for 
while a rapid rate of skeletal maturation is 
not always accompanied by an. equally 
rapid rate of bone lengthening, the 10 milli- 
meter limitation favored the fast growing 
children. Hence, it is evident that the rate 
of skeletal maturation is not in itself a pri- 
mary predisposing factor in bone scar for- 
mation. 


SUMMARY AND CONCLUSION 


The distalmost 10 millimeters of full- 
length roentgenograms of the radial shaft 
of 235 children grouped on the basis of nu- 
tritional status and speed of skeletal matu- 
ration were analyzed for complete and in- 
complete transverse lines of interrupted 
bone growth. 

Only 4 of the 235 children were free of 
both bone scars and remnants in the area 
investigated. A similar incidence in number 
of children affected and mean number of 
scars per child was found in the groups with 
and without nutritive failure and in those 
with a fast and slow rate of skeletal matu- 
ration. 

Resorption of bone scars was related to 
nutritional status, the group with nutritive 
failure having a statistically significant 
higher number of scars and a statistically 
significant lower number of remnants than 
the group without nutritive failure. 

Irrespective of nutritional status and 
rate of skeletal maturation, the incidence 
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of scarring was significantly lower in chil- 
dren above eleven years of age than in 
those below this age. 

The widespread prevalence of scarring 
noted in this study indicates that regardless 
of nutritional status or rate of skeletal 
maturation the metabolic processes which 
affect bone lengthening are characterized 
by a high degree of instability during the 
growth period. 


Tom D. Spies, M.D. 
Nutrition Clinic 
Hillman Hospital 
Birmingham, Alabama 
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THE ISCHIOPUBIC SYNCHONDROSIS IN HEALTHY 
CHILDREN: SOME NORMAL ROENT- 
GENOLOGIC FINDINGS* 


By JOHN CAFFEY, M.D., and STEVEN E. ROSS, M.D.+ 


NEW YORK, NEW YORK 


HE ischiopubic synchondrosis (herein- 

after referred to as IPS) is a fixed 
joint which binds the distal end of the infe- 
rior pubic ramus to the distal end of the in- 
ferior ischial ramus before the two bones 
fuse in late childhood. The articular tissues 
are made up wholly of an intervening 


synchondrosis and fusion of the opposing 
ends of the two bones. 

The ends of the ischial and pubic rami 
are characteristically smooth; they are 
either rounded or tapered toward the syn- 
chondrosis, and their terminal segments are 
evenly mineralized (Fig. 1). In the custom- 


Fic. 1. The normal ischiopubic synchondrosis at different ages. (4) In a two days old infant. (B) At twelve 
months. (C) At two and one half years. (D) At six and one half years after completed fusion of the ischial 


and pubic rami. 


cartilaginous mass with its surrounding 
sheath of perichondrium. During the first 
years of life, the synchondrosis is long and 
the gap between the ends of the bones is 
filled with a correspondingly long bar of 
cartilage. As the ischial and pubic rami 
grow toward each other, the length of the 
cartilaginous segment decreases progres- 
sively until it becomes a thin disk of car- 
tilage, just prior to disappearance of the 


ary frontal projection of the pelvis, the 
synchondroses are projected obliquely so 
that in older children in whom the syn- 
chondrosis is short there is overlapping of 
the ends of the pubic and ischial rami. For 
this reason the IPS may appear roentgen- 
ologically to be absent and the bones to be 
fused, when actually considerable cartilage 
still persists between them, as seen in the 
oblique projections of the pelvis which 


* From the Department of Pediatrics and the Department of Radiology, College of Physicians and Surgeons, Columbia University 


and the Babies Hospital, New York, New York. 
t James Picker Foundation Fellow in Radiological Research. 


488 


» 1956 


sing 


rami 

are 
syn- 
$ are 
tom- 


niversity 


VoL. 76, No. 3 


show the synchondrosis in direct lateral 
projection, without superimposition of the 
ends of the bones (Fig. 2). This factitious 
roentgenologic “fusion” is probably re- 
sponsible for the earlier fusion time esti- 
mated by radiologists as compared with the 
data given by some anatomists.*:* These 
anatomic reports indicate that the IPS 
normally disappears and the bones fuse be- 
tween the ages of eight and twelves years. 
According to roentgenographic reports’ 
fusion occurs between four and eight years. 

We have frequently encountered varia- 
tions from the current normal standards 


Fic. 2. (4) Frontal and (B) oblique projection of the 
left ischiopubic synchondrosis in a five year old 
boy. In the frontal view the ends of the two bones 
are overlapped and the synchondrosis is poorly 
seen. The oblique view shows the synchondrosis 
in axial projection and demonstrates that there is 
a considerable amount of cartilage between the 
ends of the two bones. (C) An unusual example of 
a short ischiopubic synchondrosis well seen in the 
customary frontal projection. 
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for the IPS in films of the pelves of children 
who have no clinical signs of disease in the 
pelvic bones or in the surrounding soft tis- 
sues. The most common of these variants 
is the combination of swelling and uneven 
mineralization in the synchondrosis and in 
the contiguous ends of the bones, just prior 
to fusion when the synchondrosis is short 
(Fig. 3, 4 and 5). These features are best 
seen with careful inspection under strong 
light. In some cases followed serially, the 
segment of the fused synchondrosis has ac- 
tually demineralized after fusion, and then 
fused the second time (Fig. 6). 

The subject of this report is an estimate 
of the disappearance-time of the IPS, and 
the incidence of the combination of swelling 
and uneven mineralization in healthy chil- 
dren. The latter findings have often been 
interpreted as signs of juvenile osteochon- 
drosis (Van Neck’s ischemic necrosis) when 
there were also regional clinical signs such 
as pain or limp, and sometimes when the 
patients have been asymptomatic. Our 
findings in asymptomatic children suggest 
that swelling and uneven mineralization 
constitute an exceedingly common normal 
variant which at some ages is present in the 
majority of children, and thus actually be- 
comes the mode. 


MATERIAL AND METHOD 


The clinical history was reviewed in each 
case. Children with any systemic disease 
that could reasonably affect bone develop- 
ment were excluded, as well as those with 
regional signs and symptoms suggestive of 
a diseased IPS, such as pain and tenderness 
in and around the hips or buttocks, or in 
the thighs or knees, and limp. A total of 
549 roentgenograms of the pelves of chil- 
dren between two and twelve years of age 
were studied. There were 40 children two 
years of age; 50 each, three and four years 
of age; 60 each, five, six and seven years of 
age; 66, eight years of age; 58, nine years of 
age; $7, ten years of age; 25, eleven years 
of age; and 23, twelve years of age. Boys 
made up 48 per cent of the cases and girls 
§2 per cent. One hundred and eleven of the 
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Fic. 3. Examples of swelling with and without uneven mineralization at the ischiopubic synchondrosis in 
healthy children. (4) Swelling in a child seven years of age. Mineralization is even. (B, C, D and E) Swelling 
with uneven mineralization; children aged four years, nine years, seven and one half years and seven 
years, respectively. 


children were Negroes; this group was too 
small to warrant separate statistical con- 
sideration. 

With the exception of 6 children, who 
had two examinations each, each film 
represented a different individual. This 
cross-section type of material is less val- 
uable than serial observations in a sufh- 
ciently large number of children. However, 
serial films were available to us only from 
children with conditions warranting re- 
peated roentgen examinations, and_ these 


Fic. 4. Massive swelling and uneven mineralization 
at the ischiopubic synchondrosis in a healthy boy 
eleven years of age. (4) Frontal view. (B) Oblique 
view. 
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: were excluded as not representative of 
normal children. 

Each IPS, right and left, of each child 
was considered separately. Several char- 
acteristics were evaluated. Two of these— 
fusion and swelling—are included in this 
report. 

Fusion was considered completed when 
no cleft could be seen between the ischial 
and pubic rami, and when the _ bony 
trabeculae and the cortical walls in the 
ends of the two bones were continuous with 
each other. 

Swelling at the IPS was recorded only 
when it was unequivocal and conspicuous; 
slight and minimal swelling was dis- 
counted. In most cases, the swelling in- 
volved the adjacent ends of both the 
ischium and the pubis; in some instances it 
was limited to the end of one of these 
bones (Fig. 5). 

In many cases with swelling and in a 
few cases without swelling, the bones 
adjacent to the IPS were less mineralized 
than the rest of the ischial and pubic rami. 
The degree and extent of this uneven 
mineralization varied; it was slight in some 
cases (Fig. 3 F’) and marked in others (Fig. 
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Fic. 6. Example of marked demineralization after 
complete or almost complete mineralization of the 
ischiopubic synchondrosis. (4) Complete or nearly 


S too complete mineralization at forty-seven months. 
con- (B) Long demineralized segment at fifty-seven 
months. (C) Complete remineralization at sixty- 
who seven months. 
film 
This 4). There were many cases of swelling with 
; val- the bones evenly mineralized (Fig. 3 4), 
sufh- but uneven mineralization was found al- 
yever, most exclusively in association with swell- 
from ing. 
g re- 
these FINDINGS 
The findings are presented in Table 1 and 
Il. 
(A) dan th I. Fusions. At four years, 6 per cent of 
ization IG. §. welling limited to the ischial side of the 
hy boy synchondrosis. (B) Swelling I'mited to the pubic the children had both ischiopubic sanen 


blique side of the synchondrosis on the left and to the fused ; and In 94 per cent the joints were 
ischial side of the synchondrosis on the right. cartilaginous. At twelve years, 83 per cent 
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Tas_e [| 
FUSIONS 
Boys | Girls Entire Group 
| Total | Total Total Per Cent 
Cases {(years)) Right | Left | Unj- | Bilateral |Right| Left | | Bilateral |Right| Left | Uni. | Bilateral | of New 
Side | Sid | Side | Sid Side | Sid 
ade | lateral | lateral Fusions 
50 4 | | | | 3(10%) 3(6%) 6 
60 5 3 Be ee 3(9% 2 — 2 | 2(7%) 5 I 6 §(8%) 2 
60 6 I 4(19%) | 3 3 5(13%) 4 I 5 (15%) 7 
60 7 2 3 ee 9(29%) | — I I 7(24%) 2 2 4 | 16(27%) 12 
66 8 2 3 5 9(31%) I — I 17(46%) 3 3 6 26(39%) 12 
58 9 2 4 6 | 12(46%) 3 1 4 | 21(65%) 5 5 10 | 33(57%) 18 
57 10 2 I 3 | 17055%) | 2 I 3 | 15(58%) 4 2 6 | 32(56%) — 
25 I | | 1 | — I 8(73%) 2- 1 3. | 19(76%) 19 
23 | — | — | — | | — 7 


showed bilaterally completed fusion and in 
17 per cent fusion was not yet completed. 
At seven years fusion was complete bi- 
laterally in 27 per cent, at nine years in 57 
per cent, and at eleven years in 76 per cent 
of the cases. Because of the wide range it 
would be somewhat misleading to state an 
average age at which fusion occurs, espe- 
cially in view of the fact that the annual 
increment of bilaterally completed fusions 
does not exceed 20 per cent in any year 
and is well below that figure in most years 
(Table 1). 

The existence of unilateral fusions indi- 
cates that fusion does not occur simulta- 
neously on both sides. Statistical analysis,* 


taking into account the percentage of 
unilateral fusions observed compared with 
the percentage of new bilateral fusions, 
suggests that fusion on the second side usu- 
ally follows fusion on the first side within 
one year. 

II. Swelling and Uneven Mineralization. 
Table 1 shows that swelling and uneven 
mineralization at the IPS are very common 
findings between the fifth and tenth years 
of life. At ages six to ten years, they were 
present in more than one half of the chil- 
dren on one or both sides. Statistical 
evaluation suggests that swelling with or 


* Mr. Jacob Mincer, Lecturer, City College of New York, as- 
sisted Dr. Ross in this statistical analysis. 
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SWELLING AND UNEVEN MINERALIZATION 


Entire Group 


Boys Girls | 
No. of | Age | | | | | 
Cases | (years) | Uni- | Bi- Uni- Bi -| Bie | Total 
| lateral | lateral | lateral | lateral | Right | Left | lateral | = 
| | | Side | Side | Total | | 
40 | 2 | 2 | 2( 5%) 
19 2 | | 17 | 26 | 43(727%) 
66 8 s 16 12 | 29 | 41(62%) 
$7 | 10 5 6 6 | | 
I I I | 2 | 6 | 
I r | — | 3 I | 4 | 
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without uneven mineralization is present 
at some time in almost all, perhaps all 
children; and that it precedes fusion by 
three or more years on the average, and 
lasts until fusion occurs. The straight 
geometric progression in the per cent 
incidence of these findings at ages three to 
five years is probably a statistical accident, 
although the trend it reflects is clear. 

It is not possible to decide from these 
observations whether uneven mineraliza- 
tion at the IPS represents actual demineral- 
ization of a previously well mineralized 
bone or whether it is the result of an initial 
failure of mineralization. This could be 
determined only on the basis of films 
studied serially with frequent examinations 
over long periods of time. However, we 
have encountered several examples not 
included in the table of this report, in 
which there was unequivocal evidence of de- 
mineralization of a previously well mineral- 
ized ischiopubic segment (Fig. 6). The 
virtual absence of similar findings in older 
children after fusion has been completed 
and in adults, as well as serial observations 
in several cases not included in the present 
series, suggest that uneven mineralization 
at the IPS disappears at about fusion time. 


DISCUSSION 


Pratje® describes fusion in four stages. 
He considers his Stage 2, which from his 
description appears to mark the beginning 
of the fusion of the ischial and pubic rami 
(“osseous bridges appear between the 
ends of the two bones’), as the time of 
fusion. According to him this occurs, on the 
average, between four and five years in 
girls and between five and six years in boys. 

Owing to the difficulty of visualizing the 
oblique narrow IPS just before fusion 
(Fig. 2), it did not seem warranted to 
estimate the time at which fusion began. 
Instead, we have attempted to determine 
the age at which fusion seemed completed, 
as far as it can be judged on a roentgeno- 
gram. The time of fusion determined on 
this basis differs considerably from Pratje’s 
fusion time. However, this difference is 
more apparent than real. Our completed 
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fusion corresponds to Pratje’s Stages 3 and 
4. His data on these two stages are in 
general agreement with our findings. 

The presence of swelling and uneven 
mineralization at the IPS has been ob- 
served by many authors in roentgenograms 
of healthy children. Heeren* found 20 
cases on reviewing the pelvic films of 95 
children. Pratje® described thickening as a 
stage of fusion of the ischial and pubic 
rami; he did not, however, give the 
incidence of this finding in his 335 cases. 

Zeitlin,’ in a review of ischiopubic osteo- 
chondritis, states that bony expansion in 
this area is sometimes seen as a normal 
variant. Hasselwander,? who apparently 
based his observations on Pratje’s investi- 
gation, points out that in view of these 
changes the ossification process at the IPS 
differs somewhat from that noted in most 
other sites. According to Caffey,' “in many 
apparently normal children ischiopubic 
mineralization is irregular and a localized 
swelling develops.” 

More recently Junge and Heuch‘ made a 
study of roentgenologic findings at the IPS 
in children. Approximately one-seventh 
of their two series of a total of 358 children 
of ages five to eighteen years showed some 
form of swelling and “disturbance in 
ossification” (quotation marks theirs) in 
the ischiopubic area. They emphasize 
that these findings are probably part of the 
normal developmental process and are not 
to be regarded as pathologic. These authors 
believe that swelling is due to excessive 
mechanical forces acting on the ischio- 
pubic ring, mainly through powerful muscle 
groups which insert in this area and pull in 
different directions. They consider the bony 
swelling to be a compensatory phenomenon 
which reinforces the skeleton at a site of 
excessive mechanical wear and tear. 


CONCLUSION AND SUMMARY 


Study of 549 roentgenograms of the 
pelvis of healthy children between the ages 
of two and twelve years indicates that: 

1. Fusion of the ischial and pubic rami 
occurs at all ages between four and twelve 
years and in a small percentage of cases 
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even beyond this age. Approximately one 
quarter of children have completed the 
process by the age of seven years, about 
one half show bilateral fusion at the age of 
nine years, and about three quarters at the 
age of eleven years. 

2. Bony swelling at the ischiopubic syn- 
chondrosis precedes fusion in many cases 
and persists for several years before fusion 
occurs. This swelling can be regarded as 
part of the normal growth process. 

3. Swelling and uneven mineralization 
at the ischiopubic synchondrosis are not, 
in themselves, indications of disease. The 
high incidence of these findings in healthy 
children suggests that ischiopubic osteo- 
chondritis (Van Neck’s disease), usually 
diagnosed on the basis of similar roentgeno- 
graphic findings, is exceedingly rare. It is 
probable that many of the supposed ex- 
amples of this disease represent normal 
variations in healthy children. 


John Caffey, M.D. 

Babies Hospital 

Broadway and 16th Street 
New York 32, New York 


SEPTEMBER, 1956 
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THE SKULL IN CHILDHOOD MYXEDEMA 


ITS ROENTGEN APPEARANCE 


By M. ARIAS BELLINI, M.D., and ILDA NEVES, M.D. 
Radiologists of the Ministry of Public Health Institute of Endocrinology 


HE physiologic activity of the fetal 
thyroid is a subject that has been much 
discussed. Some authors, like Engelbach, 
express the belief that there is little evidence 
of thyroid activity before birth. Others, by 
means of the tadpole test, have demon- 
strated the presence of thyroid hormone in 
the fetal gland. 

Dorf believes that the fetal thyroid acts 
as a functional unity and that the maternal 
thyroid hormone is incapable of forestall- 
ing fetal cretinism. He mentions as proof 
the well known fact that only one of the 
bivitelline twins may bea cretin. There are 
those who maintain that the placenta is not 
permeable to the maternal hormone. 

After birth the role played by the thyroid 
in the cellular metabolism is extremely im- 
portant. The absence or deficit of its secre- 
tion determines delay in development and 
growth, 

The type and degree of changes produced 
by thyroid insufficiency depend on several 
factors: 

1. The congenital or acquired nature of 
the endocrinopathy. Cervifio considers as 
congenital the thyroid insufficiency which 
appears before five years of age and, even 
though it is said that the diagnosis cannot 
be made prior to six months of age, he 
mentions three signs that permit an early 
recognition: (a) excess of weight at birth; 
(b) delayed umbilical cord separation; and 
(c) delayed appearance of the ossification 
centers of the knee and ankle bones which 
should be present within fifteen days after 
birth. Pure congenital thyroid insufficiency 
is observed only during the first four or five 
years of life, then insufficiency of the prehy- 
pophysis may be associated with it, followed 
later by gonadal alterations. 

2. The degree of functional capacity of 
the gland. The changes will vary according 
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to whether the thyroid insufficiency is due to 
aplasia of the gland or to severe, mild or 
incomplete hypothyroidism. 

3. The duration of the disease before 
treatment was started. 

In all these instances the lack or in- 
sufficiency of the thyroid hormone leads 
to psychic changes, cardiovascular dis- 
turbances, alterations of peristalsis and 
thermic regulation, metabolic disorders, 
skin manifestations and delayed maturity 
of growth. 

Normally the thyroid hormone fosters 
the substitution of cartilaginous and fibrous 
tissue by bone tissue and stimulates the 
activity of the osteoblasts. Silberberg and 
Silberberg, after studying the effect of 
thyroidectomy on cartilage and bone of 
guinea pigs, reached the conclusion that 
these structures are directly affected and 
they postulate a nonspecific metabolic 
influence. The osseous changes observed in 
thyroid insufficiency follow the general 
rules set by Coryn: (1) They affect all the 
bones or may be polyostotic, and (2) they 
can be reproduced experimentally and are 
corrected by glandular treatment. Experi- 
mental thyroidectomy causes delayed epi- 
physeal synosteosis. 

The main osseous changes due to a deficit 
or absence of the thyroid function in child- 
hood are: (1) Delayed appearance of the 
ossification centers. This phenomenon is so 
constant that it has been said that the 
study of the ossification centers has, in the 
child, the same value as the study of the 
basal metabolism in the adult; (2) the 
centers, which appear tardily, moreover, 
present variations in structure and size. 
They may be the size of a pinpoint; (3) 
in children in whom the hypothyroidism 
is of long duration and epiphyseal dysplasia 
has developed, the changes may be perma- 
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nent; (4) in children with hypothyroidism 
left to its spontaneous evolution, or treated 
tardily or irregularly, there is delayed 
diaphysial epiphysial synosteosis; and (5) 
changes are also observed in the develop- 
ment of the vertebral arches, the pelvis and 
cranial bones. 

We cannot assert that these changes are 
pathognomonic of thyroid deficiency. 
Neither can we assert that the latter has a 
topographic specificity affecting some bones 
in particular. It is probable, however, that 
there exists a chronologic specificity, in the 
sense that the region where development is 
delayed is determined by the degree of 
metabolic activity at the moment the 
disturbance occurs. Thus are explained 
the dissociated thyroid insufficiency and 
the partial thyroid infantilism that in- 
volve predominantly one organ or region. 
The greater the activity of a tissue, the 
greater its vulnerability. This is the reason 
why the fetal period and that period im- 
mediately following birth, when the 
processes of development and growth are 
maximal, give rise to such pronounced 
skeletal manifestations if a thyroid defi- 
ciency sets in. 

It is the purpose of this paper to describe 
the roentgen appearance of the skull in 
childhood myxedema, based on a study of 
83 cases observed from 1935 to 1955. 


ROENTGEN SIGNS 


Craniofacial Changes (Fig. 1). Todd has 
pointed out that the skull and face possess 
a high degree of vulnerability to the lack 
of thyroid hormone. Engel and his col- 
laborators believe that this does not 
depend on topographic specificity but is 
due to the intense activity with which the 
processes of growth and maturation develop 
in these regions. Cretins have characteristic 
facies. Their face is small and the transverse 
diameters are predominantly increased. 
The forehead is flat and the nose is short, 
turned upward and with a depressed root. 
The eyes are widely separated and small. 
The palate is flat. Pronounced prognathism 
is frequent, particularly of the lower jaw. 
The degree of soft tissue changes of the 
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face is generally related to the cranio- 
facial disturbances. The sunken bridge of 
the nose is a consequence of the undevel- 
oped base of the skull that hinders the face 
from being projected forward. For the 
same reason, the angle formed by the nasal 
bones with the frontal bone is reduced. 

Sanchez Villares compares the features 
of the nose in cretins to those of newborn 
infants. Besides the prognathism, the lower 
jaw is small, thin and with a wide open 
angle. Brodie has demonstrated that the 
standard cranio-facial development in chil- 
dren from three months to eight years of 
age has a tendency to follow a definite pat- 
tern. The cranio-facial development of the 
cretin child follows the same pattern but 
at a slower pace. The volume of the skull 
appears enlarged; it gives that impression 
since the face is small and the perimeter, 
generally, subnormal. Its configuration is 
brachycephalic although dolichocephalia may 
also be observed. The occipital bone be- 
cause of its faster growth is affected mostly. 
Next follow the parietal and frontal regions 
in diminishing order. The lack of cranial 
expansion can be attributed to the de- 
crease of osteoblastic activity in the outer 
and inner tables of the skull and on the sur- 
face of the sutures that appear abnormally 
wide as pointed out by Mussio Fournier 
and Cervino. Wolf drew attention to the 
persistence of the fontanelles in cretins. 

Cranial Sinuses and Mastoid Cells. The 
absence or delayed appearance of the 
cranial sinuses and their lack of develop- 
ment constitute one of the most important 
roentgen signs of myxedema in childhood. 
Cervifio believes that it can be used to 
make a differential diagnosis between con- 
genital and acquired myxedema. Thus, in 
congenital myxedema there is hypoplasia 
or aplasia of the sphenoid sinus at the age 
of three years. This sinus will show no 
change in the case of acquired myxedema 
which appears after the fifth year. Bearing 
in mind that the skull of the myxedematous 
has dense walls, it might be surmised that 
the sphenoid sinus has developed but is not 
visualized. Laminagraphic studies in the 
frontal and lateral views may aid in estab- 
lishing this fact. 
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Fic. 1. Roentgen Signs of Childhood Myxedema: (1) Dense diploe, little differentiated. Diastasis of sutures. 
(2) Coarse greater wings. (3) Diminished angle between nasal bones and frontal bone. (4) Circular sella 
turcica, without posterior clinoids. Vertical clivus. Delayed closure ot synchondrosis. (5) Small lower jaw 
with open angle. (6) Absence of cranial sinuses with scarce pneumatization of mastoid. 


Another roentgen diagnostic sign is the 
low pneumatization of the mastoid. The 
diploe is generally dense and little differ- 
entiated. When a thin diploe and well de- 
veloped sinuses are observed in a myxe- 
dematous patient, the possibility of asso- 
ciation with prehypophyseal endocrinop- 
athy must be considered and other regions 
of the skeleton roentgenographed. In hy- 
pophyseal infantilism the ossification is 
chronologically normal and the size of the 
ossification centers is in keeping with the 
size of the skeleton in general. The hy- 
pophysis influences the longitudinal growth 
of the long bones. 

Sutures and Synchondrosis. Their closure 
is delayed. The shortening of the base of 
the skull can be explained, probably, by 
the decrease of osteoblastic activity at the 
spheno-ethmoidal and spheno-occipital su- 
ture lines. The latter appears abnormally 
wide or irregular. Signs similar to those 
seen in the pelvic and long bones are repro- 
duced in the skull. This delayed synosteosis 
can be observed even in the myxedem- 
atous who have had a normal menarche 
and no signs of hypogonadism, as pointed 
out by Mussio Fournier, Barsantini and 
Proto. 


Digital Impressions. These are generally 


pronounced, but less evident in the skull 
with thick walls. There are authors who 
attribute them to myxedematous mening- 
opathy. They assume that the mucinous 
infiltration, being generalized, also affects 
the meninges, thereby producing convolu- 
tional impressions on the tables of the skull. 

Sella Turcica. The sella turcica is en- 
larged in the majority of cases but its con- 
tour is sharp. Pende points out that, even 
more than its size, the important thing in 
myxedema is its configuration. He states 
that in 80 per cent of his cases the sella 
turcica was round shaped, as if drawn with 
a compass, comprising one quarter of a cir- 
cle. The thick and vertical clivus and the 
nonvisualization of the posterior clinoids 
are other important roentgen signs. The 
greater wings, instead of being as fine as a 
pencil line, appear thick and dense. It can 
be said that the sella turcica keeps its in- 
fantile aspect. 

Dentition. The delayed dentition in 
myxedema is a manifestation of delayed 
development, although it is also observed 
in congenital syphilis, renal and celiac in- 
fantilism and in severe childhood diabetes. 
Ziskin and his collaborators demonstrated 
a slowing down of dentine formation in thy- 
roidectomized rats. Sanchez Villares be- 
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lieves that the primary dentition, even 
though delayed, is less affected than the 
secondary dentition which may take a long 
time in appearing, and may result in inter- 
mingling of permanent teeth with some of 
the provisional teeth which failed to fall 
out. Cervifo states that the tendency to 
caries is quite marked. Others have ob- 
served the presence of stains in the enamel. 
Wilkins, through roentgenographic study, 
has noted a delay in the formation of dental 
buds and he considers this finding more im- 
portant than the delayed eruption. 


SUMMARY 


The action of the thyroid hormone on 
the different parts of the skull is well estab- 
lished. Its deficiency in childhood myxe- 
dema is demonstrated by: 

1. Typical cranio-facial appearance with 
diminished frontonasal angle and marked 
prognathism. 

2. Delayed or lack of development of the 
various skull sinuses and mastoid cells. 

3. Scarce diploic differentiation, diastasis 
of the sutures and delayed closure of the 
synchondrosis. 

4. Pronounced digital impressions. 

5. Enlarged, round-shaped sella turcica 
with vertical clivus and nonvisualization 
of the posterior clinoids. 

6. Delayed and abnormal dentition. 


Dr. M. Arias Bellini 
Canelones 1363 
Montevideo, Uruguay 
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PRENATAL OBSTRUCTION OF THE FOURTH 
VENTRICLE* 


By DONALD D. MATSON, M.D. 
BOSTON, MASSACHUSETTS 


NTELLIGENT and _ successful treat- 

ment of hydrocephalus depends upon an 
accurate knowledge of the location and 
type of obstruction to normal cerebrospinal 
fluid movement. In determining this in- 
formation, roentgenographic studies, prop- 
erly performed and interpreted, have 
proved invaluable. The purpose of this 
paper is to describe one type of hydroceph- 
alus, namely, that due to prenatal obstruc- 
tion of the foramina of Magendie and 
Luschka, in which the roentgenographic 
findings are pathognomonic. Because ob- 
struction of the normal foramina between 
the fourth ventricle and the surface sub- 
arachnoid pathways dating from early em- 
bryonic life falls into the category of con- 
genital anomalies in which the earliest pos- 
sible recognition is not only desirable but 
of greatest importance in obtaining a satis- 
factory surgical result, the following points 
will be emphasized: (1) congenital atresia 
of the fourth ventricle foramina should be 
suspected from clinical examination of the 
patient, and can always be confirmed roent- 
genographically in the first few weeks to 
months of life; (2) successful surgical treat- 
ment is feasible in this young age period; 
and (3) the end results would appear to be 
proportionally better the sooner definitive 
treatment is accomplished. 

Communication between the ventricular 
system and the surface subarachnoid fluid 
pathways of the brain was first described 
in 1825 by Magendie’ who discovered the 
midline foramen bearing his name and con- 
necting the fourth ventricle with the 
cisterna magna cerebello-medullaris. In 
1855 von Luschka® confirmed this finding 
and also described openings at the apices 
of the lateral recesses of the fourth ventri- 
cle. In 1875, the Swedish investigators, 


Key and Retzius® published their classic 
studies on the anatomy of the subarach- 
noid pathways, particularly the cisternae 
at the base of the brain. Based largely on 
their dissections and injection experi- 
ments, it became apparent that cerebro- 
spinal fluid makes its way from the cisterna 
magna caudally into the subarachnoid 
space surrounding the spinal cord and 
cranially by way of ventral and lateral pro- 
jections into the large intricate cisterna 
basalis. Numerous clinical and pathologic 
observations have demonstrated that pa- 
tency of these pathways is necessary to 
permit normal reabsorption of cerebro- 
spinal fluid into the blood stream, since 
this seems to occur principally from the 
complex subarachnoid spaces investing the 
cerebral and cerebellar hemispheres. When 
these foramina are not patent, hydroceph- 
alus ensues due to accumulation of cere- 
brospinal fluid within the ventricular sys- 
tem. 

Dandy* and Blackfan described the 
clinical features of congenital obstruction 
of the foramina of Magendie and Luschka 
in 1921. In 1942, Taggart and Walker" 
presented a very thorough embryologic, 
pathologic and clinical study of this lesion. 
Sporadic case reports have continued to ap- 
pear since that time.?!°! However, as 
stated in 1953 by Benda,! hydrocephalus 
attributed to atresia of the foramina of 
Magendie and Luschka has not often been 
diagnosed during life, and therefore few 
planned attempts to correct it by neuro- 
surgery have been made. 

The morbid anatomy of this condition 
has been well documented and appears to 
be remarkably similar from to 
case.!-+:10-22. There is a huge cyst-like struc- 
ture within a much enlarged posterior 


* From the Neurosurgical Service of The Children’s Medica! Center and Department of Surgery, Harvard Medical School, Boston, 
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Fic. 1. Sagittal diagram of anatomic relations in congenital obstruction of the fourth ventricle foramina. 
Note: (1) upward displacement of the tentorium and torcula, (2) lateral displacement of the cerebellar 
hemispheres, (3) herniation of the posterior fossa cyst into the upper cervical spinal canal, and (4) marked 
internal hydrocephalus. (Reprinted through the courtesy of Charles C Thomas from “‘Neurosurgery of In- 
fancy and Childhood,” by Ingraham, F. D., and Matson, D. D. Springfield, Illinois, 1954.) 


fossa (Fig. 1). This cyst appears as a much 
dilated fourth ventricle which has ex- 
panded posteriorly and laterally, and 
which also projects downward into the 
cervical spinal canal. The cisterna magna 
is obliterated or undeveloped. The mid-line 
structures of the cerebellum are deficient 
or entirely absent, while the cerebellar 
hemispheres are displaced laterally and 
the flocculus appears rudimentary (Fig. 2). 
The pons, medulla, and upper cervical cord 
are flat, broad, and displaced anteriorly 
(Fig. 3). The entire tentorium, including 
its site of attachment to the cranial vault, 
is displaced upward carrying with it the 
transverse sinuses and the torcula. There 
is symmetrical internal hydrocephalus in- 
volving the aqueduct of Sylvius and the 
third and lateral ventricles. 


The fundamental embryologic error in 
this condition has not been clearly estab- 
lished. It may be a cleft formation, or 
dysraphism, at the cerebellar level com- 
parable to that seen at other levels asso- 
ciated with spina bifida, and a fluid-filled 
sac simply occupies this cerebellar defect.’ 
On the other hand, the primary anomaly 
may be one of failure of development of 
the foramina of the ependyma-lined central 
vesicles of the brain, which according to 
Weed" begins about the fifth to sixth weeks 
of embryonic life, with consequent distor- 
tion of the cerebellum and failure of the 
tentorium to descend. In any case, the re- 
sult is mechanical obstruction to cerebro- 
spinal fluid circulation through the pos- 
terior fossa. This obstruction is never com- 
plete, and varying degrees of internal hy- 
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Fic. 2. Postmortem appearance of the base of the 
brain in fatal case. Note: (1) absence of mid-line 
cerebellar structures, (2) rudimentary appearance 
of medial aspects of cerebellar hemispheres, (3) 
broad, flattened floor of the fourth ventricle. 
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drocephalus are found from birth on. In- 
deed, there may actually be some passage of 
tracer media from lateral ventricle to the 
lumbar subarachnoid space within a rea- 
sonable period of time when combined 
taps are performed. Since this occurs under 
circumstances when ventricular air will not 
escape from the cyst, it suggests that there 
is some passage of fluid and contrast ma- 
terial but not air directly through the thin 
cyst wall. 

The clinical appearance of these patients 
is characteristic and should always suggest 
the correct diagnosis. There is enlargement 
of the head. There may or may not be 
symptoms and signs of increased intra- 
cranial pressure, depending upon the de- 
gree of the cerebrospinal fluid obstruction. 
There appears to be no neurologic deficit 
except that which occurs secondary to the 
internal hydrocephalus. It is usually im- 
possible to elicit any signs that could be 
considered of cerebellar or cranial nerve 
origin. The shape of the enlarged head is 
characteristic in that the occipital region 


Fic. 3. Sections through various levels of the brain stem and cerebellum in same case as Figure 2. 
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Fic. 4. Lateral views of young infants with prenatal obstruction of the fourth ventricle foramina showing the 
enlarged head with characteristic prominence of the occipital area. (4) Five months old female infant; 
(B) Five months old female infant; (C) Six weeks old male infant. 


is very prominent. This is in direct con- 
trast to the typical head shape in the much 
commoner cause of obstructive hydro- 
cephalus in early life, namely, congenital 
stenosis of the aqueduct. In the latter con- 
dition, the posterior fossa and its contents 
are small and the head is enlarged primarily 
in the frontal and parietal regions. Three 
young infants with confirmed congenital 


Fic. 5. Lateral skull roentgenogram of eight weeks 
old female infant with prenatal obstruction of the 
foramina of the fourth ventricle. Note: (1) en- 
larged head, (2) thinning of cranial vault, particu- 
larly the occipital bone, (3) marked separation of 
the lambdoid suture, and (4) location of the ten- 
torial insertion high on the parietal bone (arrow). 


atresia of the fourth ventricle foramina are 
shown in Figure 4. 

The roentgenographic characteristics of 
this lesion are specific and should always 
permit a correct preoperative diagnosis. 
They may be divided into three groups ac- 
cording to: (1) plain roentgenograms of the 
skull, (2) ventricular air studies, and (3) 
dural sinus venography. 

(1) The plain skull roentgenograms (Fig. 
5) in addition to showing an enlarged 
cranial vault, separation of the cranial su- 
tures, prominence of the anterior fonta- 
nelle, and pressure erosion of the cranial 
bones, reveal marked bulging and thinning 
in the occipital area. They also indicate 
the high position of the torcula in the 
parietal region. The obliquely slanting 
course of the tentorial insertion as outlined 
by the imprint of the transverse sinuses on 
the cranial vault may be clearly visualized 
(Fig. 5 and 6). The lambdoid suture, which 
is relatively the least separated in most 
other types of hydrocephalus, is apt to 
show considerable spread (Fig. 6). 

(2) Ventricular air studies show sym- 
metrical dilatation of the lateral ventricles, 
the third ventricle, and the aqueduct; the 
posterior temporal and occipital portions 
of the lateral ventricles are elevated. Ven- 
triculography using 30-60 cc. of air intro- 
duced through the coronal suture is recom- 
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Fic. 6. Lateral upside down ventricular air bubble 
study in eight weeks old infant showing enlarged 
elevated lateral ventricles and air in the large 
posterior fossa cyst. Arrow points to projection of 
the cyst into the upper cervical spinal canal. 


mended. Larger amounts of air are ordi- 
narily unnecessary and may be disastrous in 
severe degrees of hydrocephalus. The most 
diagnostic views are lateral exposures made 
with the baby held in the upside down po- 
sition. Air is then seen in the huge posterior 
fossa cyst. We have come to recognize the 
projection of this cyst into’ the cervical 
spinal canal to a level of C-2 in this view as 
pathognomonic (Fig. 6, 7 and 8). To obtain 
this view the baby is held inverted in two 


Fic. 7. Same study in five months old infant as 
shown in Figure 6 with similar findings noted. 


Fic. 8. Same study in three months old infant as 
in Figures 6 and 7 with similar findings noted. 


positions, one with the occiput slightly up 
(Fig. 9) and one with the brow slightly up 
(Fig. 10). Sometimes the former, but usu- 
ally the latter, will give the characteristic 
picture. 

(3) Roentgen confirmation of this lesion 
can also be obtained by dural sinograms. 
The location of the torcula and the trans- 
verse sinuses is normally determined by 
the location of the tentorium. In the pres- 
ence of a large congenital cyst in the poste- 
rior fossa, the tentorium fails to descend 
from its early embryonic attachment high 


Fic. 9. Infant held in upside down position after 
injection of air into lateral ventricle through the 
coronal suture. Lateral film is made in this in- 
stance with the occiput slightly up. 
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Fic to. Lateral upside down air bubble ventriculo- 
gram in brow-up position. 


on the parietal bone. This is accurately 
demonstrated by injection of a_ small 
amount of sodium diodrast (3-5 cc. of 35 
per cent solution) into the longitudinal 
sinus at the anterior fontanelle (Fig. 11). 
Slightly oblique lateral projections often 
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give the best results (Fig. 12). In very 
small babies a short incision is made and a 
polyethylene catheter inserted into the 
longitudinal sinus; in older infants the 
sinus can be injected directly by percu- 
taneous needle puncture. There have been 
no complications to this diagnostic pro- 
cedure. 

Surgical treatment consists of suboccipi- 
tal craniectomy and excision of the cyst 
wall in so far as possible. The latter is en- 
countered as soon as the dura of the poste- 
rior fossa is incised: As a matter of fact, the 
dura in these patients is so thin it is almost 
impossible to open it without opening into 
the cyst at the same time. The dura is 
practically bloodless in contrast to the dura 
found in aqueduct stenosis patients where 
it is so excessively vascular. The floor of 
the cyst is, of course, the floor of the fourth 
ventricle; the lateral walls inferiorly are 
the rudimentary floccular regions of the 
cerebellum. Superiorly, the cyst wall ex- 


Fic. 11. Anteroposterior and lateral dural sinograms following injection of 35 per cent diodrast into longi- 
tudinal sinus in five months old infant with congenital obstruction of the fourth ventricle foramina. Note 
high position of the torcula and transverse sinuses. There is residual air in the ventricles. (Reprinted 
through the courtesy of Charles C Thomas from “Neurosurgery of Infancy and Childhood,” by Ingraham, 


F. D., and Matson, D. D., Springfield, Illinois, 1954.) 
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tends up to the tentorium and may pro- 
ject through the incisura over the dorsum 
of the brain stem in the supracollicular 
area, so that after removal of the cyst, 
one obtains quite remarkable exposure of 
this area. This is possible because of the 
absence of the mid-line cerebellar struc- 
tures (Fig. 3). Attentuated choroid plexus 
is found in the cyst wall laterally and 
inferiorly, closely applied to the cerebellar 
hemispheres and may give some trouble 
with bleeding during removal of the cyst 
in this area. 

It is important to excise the cyst wall as 
widely as possible. The arch of the atlas 
should always be removed so that the pro- 
jection of the cyst into the cervical spinal 
canal can be excised. It is also important 
to insist on meticulous hemostasis through- 
out operation, as any formation of post- 
operative adhesions will quickly cause re- 
current obstruction to spinal fluid circula- 
tion. 

In this clinic 8 of these lesions in patients 
under six months of age have been recog- 
nized and operated upon in the last four 
years. An occasional older patient has also 
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Fic. 12. Basilar and oblique views of dural 
sinogram in six weeks old infant. Marked 
enlargement of posterior fossa outlined by 
the elevated transverse sinuses. 


been treated, but the purpose of this report 
is to emphasize the younger group. There 
has been no operative mortality, but 1 pa- 
tient died two months after operation with 
progressive communicating hydrocephalus 
complicated by convulsive seizures. Three 
of the remaining patients are doing well 
with no further treatment than wide ex- 
cision of the cyst wall. In the other 4 pa- 
tients excision of the posterior fossa cyst 
has had to be supplemented by spinal fluid 
shunting procedures to maintain normal 
intracranial pressure.*® 

It would appear that in this variety of 
cerebrospinal fluid obstruction, as in con- 
genital stenosis of the aqueduct of Sylvius, 
when hydrocephalus is already severe at 
birth or in the postnatal period, it often 
means that simple removal or by-passage 
of the primary obstruction is not sufficient 
to restore normal intracranial pressure. The 
reason for this, it is felt, is that since the 
surface subarachnoid pathways have never 
had a normal quantity of spinal fluid reach- 
ing them by the usual route, they have 
never grown adequately; consequently they 
remain as atrophic, underdeveloped, po- 
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tential spaces which fail to receive and 
pass along the fluid directed to them by 
surgery. It is under these circumstances 
that removal of the cyst may be inadequate 
or may convert obstructive to communicat- 
ing hydrocephalus and necessitate a further 
shunting operation for satisfactory relief 
of increased intracranial pressure. 


SUMMARY AND CONCLUSION 


1. Congenital obstruction of the fourth 
ventricle foramina should be suspected 
from the clinical appearance of the patient 
in the first months of life. 

2. The diagnosis can always be con- 
firmed preoperatively by roentgenographic 
examination, including plain skull roent- 
genograms, ventricular air studies, and 
dural sinus venography. 

3. In this condition a huge cyst fills a 
much enlarged posterior fossa and projects 
downward into the cervical spinal canal as 
well as upward through the incisura of the 
tentorium. The tentorium fails to descend 
and is attached high on the parietal bones. 

4. There is obstructive internal hydro- 
cephalus which in some patients may be 
relieved completely by suboccipital cra- 
niectomy with excision of the cyst wall, and 
in other instances is thereby converted to 
a communicating type of hydrocephalus 
which subsequently must be treated by 
creation of a peritoneal or ureteral shunt. 

5. The earliest possible recognition and 
definitive treatment of this lesion offers the 
best chance for a satisfactory result—and 
by satisfactory result is meant not sur- 
vival, but opportunity for normal mental 
and motor development of the child. 


300 Longwood Avenue 
Boston 15, Massachusetts 
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SUBDURAL COLLECTIONS OF FLUID IN INFANTS 
AND CHILDREN 
I. VISUALIZATION OF THE CAPSULE WITH THORIUM DIOXIDE 
By R. M. N. CROSBY, M.D., and JOHN M. DENNIS, M.D.* 


BALTIMORE, MARYLAND 


ipsa most important factor in the treat- 
ment of subdural collections of fluid in 
infants and children is the adequate re- 
moval of the neomembrane formed in the 
subdural space. Nowhere in the literature 
can there be found any discussion of the 
fate of the neomembrane which is not sur- 
gically removed or the extent of resection 
necessary to prevent constriction of the 
growing brain. 

In 1940, Kahn! visualized the capsule of 
brain abscesses by injecting a small amount 
of thorotrastt directly into the abscess. 
The thorium was taken up and held by the 
abscess capsule, making it possible to dem- 
onstrate roentgenographically the size and 
position of the abscess throughout the 
course of the disease. Recently, we have ap- 
plied this same principle in studying the 
subdural collections of fluid in 4 patients, 
to demonstrate the extent and position of 
the capsules surrounding these fluid collec- 
tions. 

MATERIAL AND METHOD 


Many have objected to the use of thoro- 
trast. It is known to be a tissue irritant and 
thought by some to be carcinogenic. For 
this reason, our patients were selected care- 
fully. Small amounts of thorotrast were 
used and great care was exercised in its 
introduction. 

The 4 cases selected for this study were 
chosen because of the thickness of the vis- 
ceral layer of the subdural neomembranes. 
A few days after direct inspection through 
trephine openings had confirmed the thick- 


t Thorotrast, a colloidal suspension of thorium dioxide, con- 
taining 24 to 26 per cent thorium by volume, manufactured by 
Heyden Chemical Corporation, New York, New York. 


ness of the membrane, 2 ml. of thorotrast 
was injected directly into the subdural 
space. This fluid was not aspirated for sev- 
eral days to prevent removal of the thoro- 
trast. Initial roentgenograms were made 
five to seven days after the injection of the 
radiopaque material, by which time the ex- 
tent of the subdural capsule was made radi- 
opaque. These patients were then treated 
the same as all others with subdural fluid 
collections, that is, partial excision of the 
membranes over the lateral aspect of the 
hemisphere to prevent constriction of the 
growing brain. 

After removal of a portion of the neo- 
membrane, the presence of thorotrast in it 
was demonstrated roentgenographically, 
but there was no apparent difference in 
the concentration of this radiopaque ma- 
terial in the visceral and parietal layers. 
Histologically, thorotrast was also found in 
both layers of the capsule but its concen- 
tration seemed somewhat greater in the 
parietal layer. This is probably not signifi- 
cant, however. 

Prior to the patient’s discharge from the 
hospital, roentgen studies of the skull were 
again performed to demonstrate the seg- 
ment of the capsule removed. At signifi- 
cant intervals thereafter, further roentgen- 
ograms were obtained to study the fate of 
the neomembrane which had not been re- 
moved. 


DISCUSSION 


The extent and localization of the sub- 
dural collections varied. In Case 1, the 
neomembrane completely encircled the 
right frontal and the anterior portion of the 
right temporal lobes and extended poste- 


*From the Departments of Surgery, Division of Neurosurgery, Pediatrics and Radiology, University Hospital and University of 


Maryland School of Medicine, Baltimore 1, Maryland. 
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Fic. 1. (4 and B) Neomembrane completely en- 
circling the right frontal and anterior ‘portion’ of 
the right temporal lobe and extending posteriorly 
over the surface of the right parietal lobe. 


riorly over the surface of the right parietal frontal and anterior parietal areas. In this 
lobe (Fig. 1, 4 and B). The constricting instance, both walls of the capsule, as well 
action of this membrane on the frontal and as the trabeculae between them, were vis- 
: temporal lobes is not difficult to imagine. alized (Fig. 2, 4 and B). 
' In Case 11, the subdural capsule was local- In Case 1, while the thorotrast was in- 
ized mainly to the surface of the right jected in only one side, it was found, roent- 


Fic. 1. (C and D) Postoperative roentgen studies. 
Excision of the neomembrane over the lateral 
surface of the hemisphere with no attempt made to 
remove that on the inferior aspect of the temporal 
lobe and medial aspect of the hemisphere. 
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genographically, to have been taken up in 
the membrane of an encapsulated collec- 
tion of fluid on both sides (Fig. 3). Thus, 
the frequent communication between a bi- 
lateral subdural fluid collection beneath the 
falx cerebri was demonstrated. 

Postoperative roentgen studies of Case 
1revealed the extent of the surgical removal 
of the neomembrane (Fig. 1, C and D). No 
attempt was made to remove that around 
the temporal lobe or on the medial aspect 
of the hemisphere. Careful clinical follow- 
up studies on these patients have proved 
that removal of the membrane over the 
lateral surface of the hemisphere is sufk- 
cient. 

Roentgen studies during the first post- 
operative year illustrated the fate of the 
remaining neomembrane (Fig. 2, C and 
Fig. 2, D and E). The capsule apparently 
moves toward the frontal and occipital 
poles and over the vertex of the hemisphere, 
so that it eventually lies almost completely 
on the medial aspect of the hemisphere. In 
this position, it no longer has any deleteri- 
ous effect on the growth of the brain. How 
much of the apparent change of position of 
the membrane is due to the growth of the 


Fic. 2. (4 and B) Neomembrane limited mainly to 
the surface of the right frontal and anterior por- 
tion of the right parietal lobe. In B both walls of 
the capsule and the trabeculae between them are 
visible. 
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brain and how much to the sliding of the 
membrane across the surface of the cerebral 
hemisphere is conjecture. 

With the passage of time, there is, of 
course, some loss of thorotrast. This may 
partially account for the apparent disap- 
pearance of the membrane over the con- 
vexity of the hemisphere, but would not ac- 
count for the complete disappearance of the 
contrast material in this area. 


Fic. 2. (C) Neomembrane remaining over the an- 
terior and superior surfaces of the right frontal 
lobe and the superior surface of the right parietal 
lobe two months after partial excision of the cap- 
sule. 
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Fic. 2. (D and E) Six months postoperative. Neo- 
membrane seen over medial surface and only a 
small fragment over the frontal pole. 


The follow-up on these patients from the 
neurologic and psychologic standpoint has 
been very good. At the present time, the 3 
surviving children have no neurologic defi- 
cit or other abnormal signs or symptoms. 
Their development has been normal since 
operation and the presence of thorotrast 
has not altered the recovery of these chil- 
dren, when compared to other children in 
a large series of subdural fluid collections. 
It is also interesting to note that in these 
children, despite the occurrence of convul- 
sive seizures prior to the introduction of the 
thorium dioxide and the operative therapy, 
none have had a single convulsive attack 
since their treatment, even in the absence 
of anticonvulsive medication. This should 
allay the fears in regard to the irritating 
nature of thorotrast. 

We do not propose that this procedure 
be used universally in the study and treat- 
ment of subdural fluid collections in chil- 
dren. It is noteworthy that out of our se- 


ries of over 60 children with such subdural 


Fic. 3. Neomembrane of a bilateral subdural col- | by 
lection of fluid visualized even though thorotrast collections, only 4 were studied by this 


was injected in only one side. method, which presented us with addi- 
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tional information concerning the care of 
these children and the correctness of our 
surgical technique. Continued studies of 
this type are not proposed for our clinic. 


SUMMARY 


1. Thorium dioxide was introduced into 
the capsule of a subdural effusion in 4 cases 
in order to demonstrate the capsule roent- 
genographically. 

2. Preoperative and postoperative roent- 
genograms showed the extent of the sub- 
dural neomembrane and the extent of 
operative removal. 

3. Roentgenograms made during the 
first postoperative year disclosed the fate 
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of the remaining membrane and showed 
how the constricting action on the hemi- 
sphere is obviated by partial surgical re- 
moval. 

4. The absence of postoperative convul- 
sive seizures in these patients has been sig- 
nificant. 


John M. Dennis, M.D. 
University Hospital 
University of Maryland 
Baltimore 1, Maryland 
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CYTOMEGALIC INCLUSION DISEASE WITH CALCIFI- 
CATION OUTLINING THE CEREBRAL VENTRICLES 


By GEORGE L. SACKETT, Jr., M.D.,* and 
MARY M. FORD, M.D.t+ 


CLEVELAND, OHIO 


HIS is a case of inclusion body disease 

of a newborn infant with the interest- 
ing roentgenographic demonstration of a 
line of calcification outlining the lateral 
ventricles. This finding has been previously 
reported in one other case of inclusion dis- 
ease.’ 

Generalized cytomegalic inclusion dis- 
ease was given that name by Wyatt and 
co-workers! who tabulated 60 cases and 
added 6 more. It is a rather rare disease, 
but is felt to be definite clinical entity. This 
disease has also been called “generalized 
salivary gland virus infection,” “inclusion 
disease,” and “‘cytomegalic inclusion dis- 
ease.” It may occur in stillborn infants 
and infants dying under two months of age 
in whom no other cause of death can be 
found. It seems to be uniformly fatal and 
no specific therapy has been suggested." 
Because of the rarity of the disease and the 
unusual roentgen findings we are reporting 
this case. 


REPORT OF CASE 


The patient (Fig. 1) was a white male infant 
admitted on the first day of life because of 
jaundice, petechiae and hepatosplenomegaly. 
The pregnancy had been uneventful. The 
mother was para 1, gravida 1, Rh positive. The 
child weighed 1,750 grams on admission. The 
head was small. The eyegrounds were normal. 
The lungs were clear; the heart was normal. The 
liver and spleen were greatly enlarged. There 
was no temperature elevation. Laboratory 
studies showed an icteric index of 20; red blood 
cell count, 4.3 million; white blood cell count, 
10,300 with a normal differential count. The 
baby was Rh positive and there were persist- 
ently negative Coombs’ tests. Serology was 
negative, as were toxoplasma antibody deter- 
minations on both the mother and child. 

Roentgenograms of the skull (Fig. 2) showed 


* Department of Radiology, St. Luke’s Hospital, Cleveland, Ohio. 
t Department of Pediatrics, St. Luke’s Hospital, Cleveland, Ohio. 
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Fic. 1. Photograph of infant. Note disproportion- 


ately small head; hepatomegaly outlined on ab- 
dominal skin. 


a marked microcephaly. The bones of the 
calvarium overlapped slightly. There was an 
unusual layer of calcification following the out- 
line of dilated lateral ventricles. No other cal- 
cification was noted. 

The baby remained critically ill, developed a 
progressive anemia and bleeding tendencies 
which were treated with small transfusions. 
The liver enlarged somewhat during the two 
month period of observation. Because of the in- 
creasing jaundice, an exploratory laparotomy 
was performed to exclude abnormalities of the 
biliary system. At operation there was moderate 
enlargement of the liver and slight enlargement 
of the spleen. Liver biopsy showed bile stasis, 
hemosiderosis, and extramedullary hemato- 
poiesis. 

The child became progressively more anemic 
and there was increasing respiratory difficulty. 
He expired on the ninety-third day of life. 

Postmortem examination of the brain showed 
that this structure did not fill the small cal- 
varium and weighed only 50 gm. after fixation. 
The surfaces of the hemispheres were nodular 
and the gyri were flattened. The cortex was 
very thin. The lateral ventricles were dilated 
(Fig. 3). The brain substances in the region of 
the ventricles showed a layer of calcification 
(Fig. 4). There was a small amount of calcifica- 
tion in the basal ganglia. The lungs showed 
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Fic. 3. Photog 


thinning of cortex. Note that brain measures only § cm. in greatest diameter. (Patient three months old 
at this time.) 


raph of sections of brain postmorten demonstrating dilatation of ventricular system and 


Fic. 2. Roentgenogram showing calcified outline of dilated ventricles. 
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Fic. 4. Photomicrograph (low power) showing cal- 
cium deposits in tissues of brain. 


bilateral bronchopneumonia of the aspiration 
type, as well as focal areas of hemorrhage. 
Large cells with nuclear and cytoplasmic in- 
clusions were seen involving the lungs, pancreas 
and kidneys (Fig. 5). 

The final pathologic diagnoses were (1) in- 
clusion body disease of the newborn, (2) bron- 
chopneumonia, and (3) Marked focal calcifica- 
tion of the brain. 


DISCUSSION 


Since 1904 pathologists have been aware 
of the finding of unusual large cells contain- 
ing nuclear and cytoplasmic inclusions.® 
They were originally noted in salivary 
glands at routine autopsies, have been re- 
ported associated with debilitating disease 
in adults, and may be found in children dy- 
ing from pertussis or bronchopneumonia. 
These cellular changes have been demon- 
strated in a number of infants regardless of 
the cause of death and in some cases are 
thought to be incidental findings. 

Wyatt and associates” believe that the 
specific diagnosis of cytomegalic inclusion 
disease can be made, based on the following 
microscopic findings: 

1. The occurrence of nuclear and cyto- 

plasmic inclusions. 

2. Specific cellular gigantism (cells up to 

35 micra in diameter). 
3. Nuclear inclusions (huge, granular, 
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Fic. 5. Photomicrograph (high power) showing 
typical large cytoplasmic inclusion in epithelial 
cell of renal tubule. 


acidophilic or metachromatic, usually 
single, never more than two to a nu- 
cleus, and surrounded by a pale halo). 

4. Cytoplasmic inclusions (numerous and 
frequently localized to one portion of 
the cell, basophilic, uniform in size, 
2-4 micra in diameter, and spherical 
in shape). 

5. Marked polymorphism of the af- 
fected cells and their nuclei with the 
inclusions following the irregular out- 
line of the nuclei. 

6. Location of these cells largely in epi- 
thelial structures, such as_ bronchial 
epithelium, liver and bile duct cells, 
renal tubular epithelium, less often 
in the adrenal, gastrointestinal tract, 
pancreas and thyroid. 

Cellular changes are seen in many organs 
which resemble the changes usually asso- 
ciated with virus infections. No specific or- 
ganism has been isolated. It is thought to 
be the result of an intrauterine infection 
and the transmission seems to be similar 
to that of toxoplasmosis. 

The infants are usually born prema- 
turely. Jaundice develops early (or may be 
present at birth), as do petechiae and other 
hemorrhagicmanifestations. There is marked 
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hepatomegaly and splenomegaly, and usu- 
ally an anemia. There may be erythro- 
blasts in the peripheral blood. 

Fetterman*® and Mercer and co-workers’ 
have discussed the possibility of making the 
diagnosis antemortem by the finding of 
large numbers of epithelial cells in the 
urine. These should have intracytoplasmic 
inclusions and perhaps some specific intra- 
nuclear inclusions. 

Failure to find cytoplasmic inclusions 
does not invalidate the diagnosis. 


DIFFERENTIAL DIAGNOSIS 


The differential diagnosis of cerebral 
calcifications would include tumor, toxo- 
plasmosis, calcification in areas of hemor- 
rhage, parasitic infestation, and tuberous 
sclerosis. Most of these can be excluded by 
the distribution of the calcification since 
they consist of focal calcification in various 
parts of the brain and none outlines the 

The clinical picture of jaundice, hepato- 
splenomegaly, petechiae, and anemia may 
resemble erythroblastosis, syphilis, toxo- 
plasmosis, biliary malformations, acute 
sepsis, or anything else producing jaundice 
in the newborn. Almost all of these can be 
excluded by laboratory studies. Inclusion 
disease may be diagnosed by finding typical 
cells in the 


ROENTGEN FINDINGS 


The roentgen findings in this case con- 
sisted of microcephaly, overriding of the 
bones of the calvarium, and calcification 
outlining the ventricles. A flat film of the 
abdomen showed moderate hepatic and 
slight splenic enlargement. The long bones 
were not well seen but, in general, ossifica- 
tion appeared normal. Mercer and associ- 
ates’ reported sclerosis of the shafts of the 
long bones with areas of decreased density 
at the ends. 


SUMMARY 


Demonstration of the outline of the lat- 
eral ventricles of the brain on a roentgeno- 
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gram of the skull is illustrated. This is the 
second such case reported, and in both the 
autopsy confirmed the impression of gen- 
eralized cytomegalic inclusion disease. 


Mary M. Ford, M.D. 
St. Luke’s Hospital 
11311 Shaker Boulevard 
Cleveland 4, Ohio 
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ey jaan diagnosis of congenital cystic dis- 
ease of the lung has been applied to a 
wide variety of lesions in all age groups; in 
many of these cases the proof of their con- 
genital nature is lacking. Indeed, reaction 
to the unwarranted diagnosis of con- 
genital cystic disease has reached such pro- 
portions that one authority* has maintained 
that congenital cysts are very rare, that 
most cystic lesions so designated are not 
persistent, and hence should not be sur- 
gically extirpated. It is true that the forma- 
tion of cysts related to alveolar and inter- 
stitial emphysema are frequent in early life 
in infants suffering from neonatal asphyxia 
associated with the formation of hyaline 
membranes, and in those with Streptococcus 
pyogenes pneumonia. Cysts of this origin 
usually resorb quickly and without se- 
quelae. 

A series of indisputable congenital cystic 
malformations of the lung has been seen 
over the past twenty-five years at the 
Children’s Medical Center. The structure 
of the lungs in these cases is such that it is 
not conceivable that they should ever attain 
a normal function, or that they would dis- 
appear spontaneously. In the 4 cases to be 
reported, surgical extirpation was carried 
out in the first two weeks of life. They have 
the identical features described by Ch’in 
and Tang*t as “congenital adenomatoid 
malformation.” Their case was in a still- 
born and though the affected lung was 
enlarged, of course no air-filled structures 
were present. They gathered 10 additional 
cases from an incomplete survey of the 
literature, the reported cases being seen 
mostly in premature and stillborn infants. 


REPORT OF CASES 


Case 1. This infant was delivered one week 
before term after a gestational period marked 


* From the Departments of Pathology and Radiology, The Children’s Medical Center, and The Harvard Medical School, Boston, 
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only by gastric cardialgia and vomiting in the 
mother during the last four months of preg- 
nancy. The birth was uneventful, and the in- 
fant’s weight was 6 lb. 10 oz. Cyanosis was 
noted at the time of birth, and oxygen was ad- 
ministered. No further cyanosis was present 
during the first séven days of life; then an attack 
of cyanosis was noted by the mother shortly 
after the infant vomited a feeding. Several 
additional episodes of cyanosis were noted prior 
to admission to this hospital. The family his- 
tory was noncontributory; one sibling is living 
and well. The infant was not cyanotic on ad- 
mission, but was slightly icteric. There were 
decreased breath sounds over the right chest, 
with an occasional coarse inspiratory rale. 
Admission roentgenograms revealed consider- 
able enlargement of the right thorax and dis- 
placement of the heart and mediastinum to the 
left. The left lung was clear (Fig. 1 and 2). The 
right lung was increased in volume and ex- 
tended across the midline. In the anterior 
middle third of the right lung, involving the 
upper and middle lobes, was a large, rounded 
shadow of increased density, in the center of 
which were areas of radiolucency and bleb 
formation. There was compression of the an- 
terior medial aspect of the right lower lobe. 
One day later roentgenograms revealed obstruc- 
tive emphysema of the entire right lung. Bron- 
chography was performed but no _lipiodol 
entered the mass, nor was air exchange demon- 
strable on fluoroscopy. 

Two days after admission a thoracotomy was 
done with discovery of a large cystic lesion re- 
placing most of the right upper lobe. A lobec- 
tomy was performed. The child was kept in 
oxygen for three days, during which time the 
remainder of the right lung expanded well. 
The child was discharged well on the twelfth 
hospital day. 

The pathologic specimen consisted of a right 
upper lobe of the lung that was greatly increaed 
in mass, measuring 7.5 by 5.0 by 2.0 cm. in 
greatest dimensions and weighing 41 grams. 
This is in contrast to an expected weight of 
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y his- 
living 29 grams for an entire right lung of a child of | general appearance of alveoli, one found tufts 
n ad- this age. The external surface was smooth, with — of high columnar mucus-producing epithelium. 
wea only poorly marked fibrous lobular septa. Sev- Considerable distention of both these spaces 
chest, eral cysts could be recognized as translucent and the accompanying alveoli was present, 
rale, areas on the uncut specimen. On cross section but there was no compensatory atelectasis 
sider- (Fig. 3) the lobe appeared to be divided into a of the surrounding anomalous lung structure. 
d dis. larger upper area (7 by 5 cm.), fairly sharply There was, however, considerable pressure 
to the demarcated from a smaller, more inferior area atelectasis of the portion of the lung not in- 
). The (1.9 by 0.5 cm.). The larger area had 1 large volved in the malformation. As was noted, 
id ex. cyst measuring 3.2 cm. in greatest dimension, — the division of the tissue into lobules was mark- 
ter with a smooth lining, but multiple openings edly deficient. No significant alterations in the 
ig the into the surrounding tissues; a few fibrous 
unded trabeculae traversed the cavity. The remainder 
ter of of this upper portion consisted of many small, 
| bleb rounded, cystic structures and what appeared 
le = to be emphysematous alveoli. The usual ar- 
_ lobe. rangements of fan-like divisions of blood vessels 
phan and cartilage-supported bronchial structures 
Bron- radiating from a hilus were absent. The divi- 
piodol sion of the lung tissue into lobules was also 
cma absent. In the smaller inferior portion of the 
specimen, the normal lobular arrangements of 
ly We fibrous septa, bronchi, and blood vessels were 
On present. Here, no cystic structures were found. 
lobec- No definite communication from the bronchi 
ept in to the cystic lesion of the upper portion of 
ne the the lung could be identified. Microscopically, 
| well. the larger superior portion of the specimen 
welfth lacked the usual bronchi with cartilaginous 
walls and well defined tubular mucous glands 
a right in the bronchial submucosa. Instead, there 
creaed appeared to be a great increase in the number 
cm, In and frequency of the respiratory bronchioles 
grams. having low columnar epithelium, usually with- 
ght of out cilia, supported by a thin membrane of 
, Boston, smooth muscle cells. In a few areas of these Fic. 3. Case 1. Cross section of fixed specimen. The 


cystic structures, some of which had the 


inferior portion of normal lung is at the right. 


RES 


J. M. Craig, J. Kirkpatrick and E. B. D. Neuhauser 


SEPTEMBER, 1956 


Fig. 4 and 5. Case 11. Roentgenograms of the chest. 


number or appearance of the blood vessels or 
lymphatics were evident in the abnormal lung 
except those due to lack of the usual lobular 
septa carrying these structures. They were less 


Fic. 6. Case 11. Cross section of fixed specimen. The 
hilar region is at the top. 


prominent than usual. They did not accom- 
pany the terminal bronchiolar structures. The 
lower and grossly normal-appearing lung seen 
in the cut section showed only atelectasis on 
microscopic examination, with no other ab- 
normalities. 


Case 11. This male infant was born at term 
after a normal gestation, weighing 6 Ib. 1 oz. 
At birth the cord was wrapped around the 
neck. The infant was cyanotic for twenty-four 
hours after birth. On physical examination an 
area of dullness was found in the right chest, 
though breath sounds were not abnormal. 
Because of this abnormal finding a chest 
roentgenogram was taken, which revealed 
enlargement of the right thorax and a 6 by 4 
cm. oval mass in the right lower hemithorax 
(Fig. 4 and 5). In the mass were many irregular 
areas of radiolucency, suggesting minute ait- 
filled spaces. After a few days the right lung 
became overexpanded on repeat films. On the 
seventh day of life a right lower lobectomy was 
carried out, and the infant was discharged well 
a few days later. 

The gross specimen had an essentially normal 
shape for a right lower lobe, though it was in- 
creased in total mass, measuring 7 by 5 by 4.5 
cm. On cross section of the formalin-fixed 
specimen (Fig. 6), division of the lobe into 4 
posterior and clothing rim of normally formed 
lung and a central mass of malformed lung 
could easily be made out. The largest cavities 
lay in the center of the mass; the remainder of 
the abnormal area was made up of smaller 
cystic spaces. A single cartilage-containing 
bronchus led to, but not into, the depths of this 
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Fic. 7. Case 11. Photomicrograph. The wide thin- 
walled non-emphysematous terminal bronchiolar 
structures and adjacent alveoli from the center 
of the cystic mass are well shown. Hematoxylin 
and eosin. (X34). 


structure, and injection of the mass was easily 
accomplished via the main bronchus. No 
lobular arrangements could be seen in the mal- 
formed lung. The central area appeared paler 
and less congested than the surrounding lung. 
The latter area had a normal gross structure, 
though much atelectasis was present. The 


microscopic sections revealed again a marked 
increase in the terminal bronchiolar and res- 
piratory alveolar structures (Fig. 7). With the 
exception of the entering bronchus, no cartilage- 
supported bronchi were present, even though 
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the structures were several millimeters in di- 
ameter. These structures did not have the 
appearance of overdistention. They were lined 
by non-mucus-producing columnar, but rarely 
ciliated, epithelium. The epithelium rested on 
a layer of smooth muscle several cells in thick- 
ness. The transition from the columnar epi- 
thelium of the bronchiolar segments to the 
alveolar epithelium was sharp. The latter had 
in most areas the appearance of the alveoli 
of a slightly premature infant, being low cu- 
boidal in character. A good line of demarcation 
could be found at the border of the malformed 
lung and its normal surrounding structure. No 
division into lobules could be made out in the 
affected area. The capillary nets in the cystic 
areas of the specimen were normal as demon- 
strated by the Lepehne-Pickworth precedure. 
A few aspirated squamous cells from the 
amniotic sac were present in the larger spaces. 
The grossly normal lung revealed no micro- 
scopic abnormalitites. 


Case ut. This infant was delivered at full 
term after a normal prenatal course, weighing 
8 lb. 14 oz. at birth. Two hours after birth the 
abdomen was noted to be distended, and two 
hours later mild cyanosis was present. At this 
time the heart was detected on the right side 
and the breath sounds were found to be di- 
minished on the left side. The chest roentgeno- 
gram confirmed the shift in the heart and medi- 
astinum to the right, with irregular aeration of 


Fic. 8 and 9. Case 111. Roentgenograms of the chest. 


4 
| 


Fic. 10. Case 111. Cross section of fixed specimen 
(slightly enlarged). 


the right upper lung field (Fig. 8 and 9). An 
irregularly opacified shadow was present in the 
midlung field of the left chest. On thoracotomy 
at one day of age a large, firm, but crepitant 
mass was found in the lower two thirds of the 
left upper lobe. Both the mass and the normal 
portions of the left lung expanded in response 
to increased intrapulmonary pressure adminis- 
tered via an endotracheal tube. One bronchus 
was identified leading into the upper lobe. A 
segmental upper lobe resection was performed. 
Because of failure of the remainder of the left 
lung to expand, two weeks later it also was re- 
moved. The infant has since done fairly well. 
The right lung remains overdistended, in part 
due to an apparent obstruction in the right 
main bronchus and to torsion of the bronchus 
in the region of the carina. The pathologic 
specimen consisted of a large mass 6 by 6 by 
5 cm., weighing 57 grams (after fixation) and 
having the shape of the upper lobe, with no 
well defined lobular pattern on its surface. 
No visible bronchi could be traced directly 
into the mass, though a small bronchus led into 
an adjacent portion of the normal lung. The 
cut surface of the fixed mass revealed numerous 
branching, irregularly cystic channels measur- 
ing up to 0.2 cm. in diameter in the center, the 
spaces being smaller and less prominent at the 
periphery (Fig. 10). No lobular pattern could 
be recognized. Microscopically, the malformed 
tissue again contained a marked increase in 
the dilated irregular channels lined by ciliated 
columnar epithelium. Many small polypoid 
excrescences were present in the walls of the 
larger channels covered by the same cells and 
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supported by smooth muscle and fibrous tissue, 
No cartilage or mucous-gland-containing bron- 
chi were present. As the periphery of the lung 
was approached, more normal relations be- 
tween the terminal bronchioles, respiratory 
ducts, and alveoli pertained. No sharp bound- 
ary between the malformed and more normal- 
appearing surrounding lung could be found. 
Many alveoli contained the high columnar 
mucus-producing tufts of abnormal cells (Fig. 
11). The lining of the alveoli in the remainder of 
the abnormal areas was formed by cuboidal 
cells, with fairly abundant, clear cytoplasm 
and centrally placed nuclei. No inflammation 
or foreign aspirated material was present in the 
mass. The remainder of the left lung removed 
at the second operation was found without 
malformation, but was atelectatic and had 
inflammatory changes. 


Case tv. This infant was born weighing 9 lb. 
at full term. He developed minimal cyanosis 
on the first day of life and rapid respirations 
on the second day. A roentgen diagnosis of 
diaphragmatic hernia was made, and the 
infant was referred to the Children’s Medical 
Center. On admission, he had good color. The 
right heart border was percussed in the midaxil- 
lary line. The entire left chest was dull to 
percussion, and breath sounds were absent. A 
repeat roentgenogram (Fig. 12 and 13) showed 
the left chest to be increased in volume, with 
large oval areas of gas density having irregular 
septa. These shadows filled the left chest com- 


Fic. 11. Case ut. Two large channels lined by a 
polypoid respiratory epithelial layer and a few 
fibrous and muscle elements, as well as many 
smaller terminal respiratory bronchioles, are pres- 
ent. A focus of high columnar mucous epithelium 
is also present. Photomicrograph. Hematoxylin 
and eosin. (X105). 
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pletely, and no normal lung structure could be 
identified here. The left dome of the diaphragm 
was depressed. On the basis of a clinical diag- 
nosis of diaphragmatic hernia, an abdominal 
exploration was performed; when the dia- 
phragm was found intact, a thoracotomy and 
removal of the cystic left lung were carried out. 
The infant did poorly after operation. His 
left pleural space filled with fluid and he died 
two days later. No autopsy was performed. 
The removed left lung weighed 62 grams 
(normal 23 grams), and was greatly increased 
in size over the normal. Attached to the pos- 
terior surface of. the mass were 2 small portions 
of normal lung, which were judged to be the 
upper and lower lobes. These measured 1.9 by 
1.5 by 0.8 and 2 by 2 by 2 cm. in greatest dimen- 
sions, respectively. The mass itself, which meas- 
ured 6 by 7 by 3 cm., appeared to be derived 
from the lingula (Fig. 14 and 15). On cross 
section, a normal vascular and bronchiolar 
arrangement was found in the uninvolved 
remnants of the lung. In the hypertrophied 
anomalous lingula numerous cysts, varying 
from 4.5 by 4 by 2 cm. to microscopic size, were 
found. The cysts had numerous connections 
with the surrounding lung spaces and a passage 
could be demonstrated into the larger one of 
these from the bronchus, though the largest 
bronchus leading into the cystic area was less 
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Fic. 12 and 13. Case 1v. Roentgenograms of the chest. 


than I mm. in diameter. The microscopic 
sections revealed these cysts to be lined by 
respiratory epithelium lying on a band of 
smooth muscle, varying from one to several 


Fic. 14. Case 1v. External view of specimen. The 
normal posterior portion of the lung is seen at the 
top. 
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Fic. 15. Case 1v. Cross section of fixed specimen. The normal upper and lower lobes 
are seen at the top of the specimen. 


layers in thickness. Frequent bays and inlets 
were present in the cystic structures; these 
joined other cysts by irregularly dilated pas- 
sages. At the periphery of a group of cystic 
spaces lined by respiratory epithelium, one 
encountered alveolar spaces lined by low 
cuboidal epithelium. The abnormal lung 
blended by imperceptible degrees into a normal 
lung structure. In 2 discrete areas of the alveo- 
lar spaces, foci of adenomatous arrangements of 
tall columnar mucous cells with basilar nuclei 
were encountered. In the malformed area of 
the lung no cartilaginous supported bronchi 
were found, nor were branching mucous glands 
found in any bronchiolar structures. The vascu- 
lar arrangements were not remarkable. The 
lobular division of the lung was only partially 
present. 


COMMENT 


On examination of the clinical histories 
it is seen that all the infants had similar 
signs and symptoms; these were chiefly 


those of cyanosis, rapid respirations, and an 
absence of respiratory distress or of fever. 
The physical signs were those of displace- 
ment of the mediastinum to the side oppo- 
site that of the affected lung, dullness to 
percussion over the affected lung, and di- 
minished breath sounds over this area. 

The roentgen signs in all 4 cases were 
those of intrapulmonary mass of soft-tissue 
density, containing scattered radiolucent 
areas, which were irregular in size and 
shape. The outlines of the mass were usu- 
ally quite sharp and the malformation was 
limited to one lobe. The heart and medias- 
tinum were displaced to the opposite side 
by the distended hypertrophic air-contain- 
ing mass. The affected lung frequently 
showed evidence of herniation across the 
midline. It perhaps may be added that a 
roentgenogram taken very early in life may 
show only the presence of a soft-tissue den- 
sity without any radiolucent air-containing 


= 7 10! 12) 31 “4 5! ; 
4 


1956 


76, No. 3 


areas, at a time before any air has pene- 
trated the honeycombed mass. 

At surgery, the mass was usually well de- 
fined and in one instance in which its in- 
flation was attempted by increasing the 
intrabronchial pressure a prompt response 
was obtained. 

The anatomy of the lesion is striking be- 
cause of the great increase in size and 
weight of the affected portion, many of the 
affected lungs being twice the usual dimen- 
sions and weight. The lack of the usual 
septation of the affected areas into discrete 
lobules as seen on the pleural or cut surface 
correlates well with the observed lack of 
a well defined intrapulmonary bronchial 
system and the absence of normally formed 
bronchus supplying the mass. Though large 
macroscopic channels were present, lined 
by ciliated columnar epithelium, the failure 
to find cartilage-supporting structures or 
the usual tubular glands in the submucosa 
of such structures indicated their anoma- 
lous character. The failure of cartilage for- 
mation in these large collapsible structures 
may well play a role in the great size of 
these structures and their apparent disten- 
tion (or absence of the usual nonexpanded 
state, even in stillborn infants with this 
condition).” The collapse of such commu- 
nicating structures during exhalation also 
explains their gradually increasing disten- 
tion and the failure of an adequate air ex- 
change within the masses. Even in the face 
of the failure of the development of an ade- 
quate bronchial system, the lack of the 
usual division of lobular septation allows 
diffusion of air into all areas of the anoma- 
lous portions of the lung. The adenomatous 
hyperplasia of the lung structure is seen in 
the great relative increase in the terminal 
bronchiolar structures as well as the occa- 
sional polypoid arrangements of the 
mucosa. The presence of the cuboidal epi- 
thelium in the involved alveoli suggests in- 
complete development or expansion of 
these parts. Finally, we believe that the 
tufts of the high columnar mucus-produc- 
ing epithelium are misplaced bronchial 
tubular glandular epithelium, for we have 
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seen these in transitional cases in which the 
larger cysts were supported by cartilage 
and on the inner surface of these cysts were 
similar isolated tufts of mucus-producing 
epithelium. 

Since in 2 of the described cases the in- 
volved lungs rapidly increased in size with 
a concomitant increase in the air-contain- 
ing cystic structures with further displace- 
ment of the mediastinum and compromise 
of respiratory function, it appears that once 
a definite diagnosis of such adenomatoid 
cystic malformations is made, surgery is 
mandatory. 

A partial survey of the previously pub- 
lished cases has been presented by Ch’in 
and Tang* to which the reader is referred. 
In addition to the cases they gathered from 
literature available to them, the cases 
listed in the following table should be added 
along with our own 4 cases to the total 
number of published cases (Table 1). 

With the exception of the 2 cases of 
Fischer,* Graham? and their associates, all 
the previously reported cases have been 
seen in infants coming to autopsy, and in 
about one half the cases in stillborn infants. 
The large number of infants having ana- 
sarca in the stillborn group is not found in 
those born at full term or living for a short 
period of time. The etiology for this ana- 
sarca is as yet not satisfactorily explained; 
the conspicuous absence of cardiac hyper- 
trophy or dilatation in the published cases 
would eliminate cardiac failure as a prime 
cause. The next most likely etiology ap- 
pears to lie in the increased intrathoracic 
pressure resulting from marked increase in 
the intrapleural structures due to the large 
anomalous lung masses. 

There is an additional group of 
cases?'!6:19.25.26 of true congenital cystic 
disease of the lung, but though these may 
have areas of the type of adenomatoid 
malformation described here, they are set 
apart by having some of the largest cysts 
lined by cartilage-containing walls. Two 
such cases have been reported from this 
hospital." In one of these the lung was 
removed successfully in early life. These 
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TaBLe I 


CASES OF CYSTIC ADENOMATOID MALFORMATION OF THE LUNG 


SEPTEMBER, 1966 


Not included by Ch’in and Tang‘ 


Portion of Ana- 


Case Year Author Sex Age Hy- 
Lesion sarca dramnios 
I 1929 ©6Altmann'—Case 2 Male Died at birth Left lung None None 
6 months premature two lobes 
II 1929 Altmann'—Case6 Male 12 days old Right lung — — 
Full term upper lobe 
III 1904 Couvelaire® — 6 days old Left lung ? None None 
Full term Lingula 
IV Fischer® Female 1 month removal Right lung None None 
Well upper middle 
Full term 
V_ 1880 Grawitz'® Female Stillborn Right lung Yes 
lower lobe 
VI 1927. 1 Female Stillborn Left lung Yes — 
8 months premature lower lobe 
VII 1931 Hiinermann" Female 14 days Left lung None None 
Full term lower lobe 
VIII 1952 Potter*—Case 1 — Stillborn Right lung None — 
Premature upper lobe 
IX 1912 Pappenheimer* Female hours Right lung None None 
Full term upper lobe 
X 1930 Female Stillborn Right lung None None 
6 months premature all lobes 
XI 1955 Graham® Female —_ 6 weeks Left lung None None 
Full term upper lobe 


Removal—Well 


cases are distinguished from the adenoma- 
toid malformations not only by the pres- 
ence pathologically of cartilage in the cyst 
wall, but also by the absence of a roentgen- 
ologically demonstrable mass in the area, 
the lack of an increased pulmonary mass, 
and usually by the presence of larger and 
often single cysts. There are, it must be 
admitted, many transitional cases between 
the 2 groups. 

This congenital cystic adenomatoid mal- 
formation should not be confused with 
either the accessory lung, which has no 


connection with the bronchial system or 
pulmonary blood supply, or the seques- 
trated lobe connected usually to the bron- 
chial system, but whose blood supply 1s 
from a branch of the aorta. Cases falling 
into the former category include that of 
Nordman,” which was contained in the 
survey of Ch’in and Tang; in this infant 
the bronchus to the affected area was 
atretic and the blood supply came directly 
from the aorta. The histologic pattern was 
similar to the cases, we have reported, and 
the infant had anasarca. Meyer?’ and 
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Potter* report almost identical cases. In 
cases of “‘sequestration of one lobe” with 
normal bronchial connections,!? but with 
with an anomalous blood supply (often as- 
cending through the diaphragm from the 
abdominal aorta), respiratory symptoms, 
especially those of obstruction and infection 
with subsequent bronchiectasis, are found. 
In early life, however, these infants may 
show no histologic alteration other than in 
their vascular pattern.® 

The chondromatous “hamartomas” are 
more frequent in adults. Of 96 such cases 
gathered by McDonald, e¢ a/.'* all were in 
patients above twenty-one years of age 
when their presence was detected. How- 
ever, hamartomatous masses consisting 
chiefly of fibrous tissue elements with scat- 
tered foci of cartilage have been described 
in patients in the neonatal period.!? 
Since the bands of fibrous tissue are often 
interspersed with normal-appearing alve- 
oli, it is conceivable that the latter lesion 
might be so confused on roentgen examina- 
tion with the malformation under discus- 
sion it would not show the cystic hyper- 
trophy. Finally, angiomatous malforma- 
tions have been described in the neo- 
natal period giving rise to intrapulmonary 
masses,’ which could also be a source of 
confusion on interpretation of a roentgen 


film. 


CONCLUSION 


Four cases of congenital adenomatoid 
malformation of the lung in early infancy 
treated surgically have been reported. 
These cases are distinguished by early 
cyanosis and tachypnea and by the pres- 
ence of an enlarged lung on the affected 
side, containing a soft tissue mass, in which 
are found numerous air-containing struc- 
tures. These malformations we regard as a 
form of true congenital cystic disease of the 
lung, and it is believed that early extirpa- 
tion of the lesion is the proper treatment. 


Edward B. D. Neuhauser, M.D. 
The Children’s Hospital 

300 Longwood Avenue 

Boston 15, Massachusetts 
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PRIMARY CHICKENPOX PNEUMONIA* 


By DIANA Y. M. TAN, M.D., S. A. KAUFMAN, M.D., and GEORGE LEVENE, M.D. 


BOSTON, MASSACHUSETTS 


HICKENPOX is usually a_ benign 

childhood disease that runs a simple 
uncomplicated course. It is not generally 
appreciated, however, that the varicella 
virus is capable of producing such compli- 
cations as pneumonia, encephalitis, and 
nephritis. Chickenpox pneumonia presents 
a striking roentgenographic appearance 
that we have found to be characteristic 
both in the 16 cases that we have had the 
opportunity of studying and in the cases re- 
corded in the literature. It was thought that 
a description of the roentgenologic aspects 
correlated with pertinent clinical findings 
would be of interest. 


CLINICAL ASPECTS 


Varicella pneumonia has been described 
on relatively few occasions,'-“* only 15 
well documented cases having appeared in 
the literature up to 1955. Our findings are 
based on the study of 16 cases seen at the 
John Haynes Memorial of the Massachu- 
setts Memorial Hospitals. The clinical and 
laboratory aspects of 14 of these cases are 
being reported in more complete detail by 
Weinstein and Meade." 

Pneumonia as a complication of chicken- 
pox occurred in adults over the age of nine- 
teen with one exception, a five-year old 
girl. The onset of the respiratory symptoms 
occurred within five days of the appearance 
of the rash. In all the cases the rash was 
very severe, and in most patients confluent 
over the whole body. Vesicles were also 
found in the mouth and pharynx. The pa- 
tients were acutely ill, with temperatures of 
from tor to 105°F., and developed a severe 
cough, several with hemoptysis. Half of the 
cases had chest pain and dyspnea. Physical 
examination of the chest was generally not 
remarkable despite the extensive roentgen 
changes. Three cases were found to have 


generalized lymph node enlargement. The 
white blood cell count was elevated in 
slightly less than half of the cases but the 
differential count remained normal in all. 
B-hemolytic streptococcus was isolated in 
2, and Hemophilus influenzae in 3 in- 
stances. 

The roentgenologic changes in the lungs, 
though generally paralleling the patient’s 
clinical course, did not necessarily indicate 
the severity of the symptoms. There was, 
however, a marked correlation between the 
severity of the skin rash and the roentgeno- 
logic evidence of pneumonia. The cases 
with the worst rashes had the most pro- 
nounced roentgen changes. Various chemo- 
therapeutic agents were tried without suc- 
cess, the disease varying in duration from a 
few days to two weeks. There were no 
fatalities in this series although there are 4 
reported in the literature.*:4> 


PATHOLOGY 


The pathologic findings in the lungs of 
the 4 reported fatal cases were similar to 
those seen in other types of viral pneu- 
monia. There were swelling, proliferation 
and desquamation of the alveolar septal 
cells and a predominantly mononuclear cell 
infiltration. Bacteria were rarely seen and 
there were foci of necrosis and hemorrhage. 
Characteristic type A intranuclear inclu- 
sion bodies were found in 2 cases.*> These 
inclusions were seen in macrophages, in the 
septal cells, and in the bronchiolar epithe- 
lial cells. In 1 case* the inclusions were 
widely distributed in the skin, spleen, 
liver, adrenals, and bronchial lymph nodes. 
Chickenpox vesicles were seen on the sur- 
faces of the pleura,'’ liver, and spleen.’ 


ROENTGEN FINDINGS 


The roentgenologic findings in all cases 
were similar, and followed a characteristic 


*From the Department of Radiology, Massachusetts Memorial Hospitals, and Boston University School of Medicine, Boston, 


Massachusetts. 
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Fic. 1. S.S., a twenty-seven year old female with a history of chills and malaise for four days, vesicular rash 
for three days, and cough, chest pain, vomiting, and increasing fever for two days. (4) Roentgenologic 
examination on admission to the hospital showed widespread nodular infiltrates. (B) Seven days later. 
The pneumonia has not yet completely resolved but the clearing has been dramatic. 


Fic. 2. Same patient as in Figure 1. Closeup of right 
midlung field. The individual nodules are well 
seen and the generalized increase in the broncho- 
vascular markings is apparent. 


pattern. There were widespread nodular 
densities superimposed on markedly _in- 
creased bronchovascular markings (Fig. 1 
and 2). These infiltrates varied in size and, 
though some were sharply defined from the 
surrounding lung, others seemed to merge 
with the adjacent tissue. Transitory 
changes were common and the disease, in 
some cases, changed rapidly, some areas of 
infiltration resolving while others appeared. 
In a few instances there was a tendency for 
the nodules to coalesce so that there ap- 
peared to be patchy areas of consolidation 
(Fig. 3). This was most noticeable at the 
lung bases. No portion of the lung was 
spared although the densities seemed heavi- 
est about the hila and gradually diminished 
toward the periphery. In all cases the lung 
roots were increased in prominence and 
some showed a definite increase in size. On 
a few occasions there was a nodular en- 
largement that subsided as the disease re- 
solved (Fig. 4). This was thought to be due 
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Fic. 3. M.V., a thirty-one year old woman admitted to the hospital with a generalized vesicular eruption. On 
the fifth day of the rash, she developed cough, sharp substernal pain, dyspnea, and cyanosis. Penicillin 
was given for twenty-four hours without response. The respiratory symptoms lasted for twelve days. (4) 
Roentgenogram taken on day of admission to the hospital demonstrated widespread nodular infiltrates 
which coalesced at the right base giving the appearance of consolidation. (B) Nine days later. There has 
been marked resolution of the pneumonia with prominent markings remaining only at the right base. 


to the generalized lymphadenopathy that 
these cases exhibited. 

There was no evidence of focal emphy- 
sema or atelectasis, and no abscess forma- 
tion was seen. The heart and mediastinum, 
except for the hila, showed no evidence of 
abnormality. Pleural effusion was present 
in only 1 case, but the possibility of a sec- 
ondary bacterial infection of the pleura 
seemed likely. 

Every case presented these findings to 
some degree. On the basis of the roentgen- 
ologic examination, 12 were classified as 
severe (Fig. 5), and 4 as mild (Fig. 6). The 


severest pneumonias were seen in cases 


Fic. 4. H.G., male, aged forty. Rash of five days’ 

duration. Fever, cough and dyspnea of three 

days’ duration. Lymph nodes enlarged and tender. 

Roentgenogram taken on fifth day of illness. Note 
the enlarged hilar lymph nodes. 
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Fic. 5. Chickenpox pneumonia developing on the fourth day of illness in a twenty-eight year old male. (4) 
Marked nodular infiltrates in both lung fields. There is an area of coalescence in the right second anterior 
interspace. (B) Complete clearing in six days. 


Fic. 6. W.C., a twenty-three year old male physician who developed chickenpox. Respiratory symptoms 
developed on the second day following appearance of the rash. The patient was only moderately ill and 
probably would not have been hospitalized if he were not a member of the house staff. (4) Mild pneumonic 
infiltration in the lung fields. (B) Three days later. The chest film showed normal appearance. 
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Fic. 7. D.R., a thirty-one year old female. Three 
days after the appearance of the chickenpox rash 
she began to cough and developed a high fever. 
She presented a generalized severe rash, moderate 
adenopathy, but no auscultatory findings in the 
chest. Roentgenogram revealed widespread nodu- 
lar infiltrates and increased hilar prominence. 


with the most pronounced skin eruptions. 
All of the cases except 2 were followed until 
the chest roentgenograms returned to nor- 
mal or were almost entirely cleared. There 
was roentgenologic evidence of infiltration 
for from three to eighteen days, with the 
average duration being nine days. It was 
notable that in many cases with severe 
widespread disease, there were relatively 
few physical findings in the chest to indi- 
cate the amount and nature of the pulmo- 
nary parenchymal involvement. As _ the 
pneumonia regressed, the infiltrates faded 
without any definite pattern of resolution. 

While an etiologic diagnosis of pneu- 
monia is not possible from the roentgeno- 
logic examination alone, it has been our ex- 
perience that these striking findings in a 
patient with chickenpox can be taken as 
presumptive evidence of primary varicella 
pneumonia. This can usually be confirmed 
by clinical and laboratory findings. Pneu- 


Fic. 8. Primary varicella pneumonia in a forty-six 
year old male. There is marked pneumonic infiltra- 
tion and hilar enlargement. 


monia due to secondary bacterial infection 
will present a different clinical picture, and 
on roentgen examination may have a more 
patchy distribution, coarse hilar or peri- 
bronchial infiltration, or actual lobar or seg- 
mental consolidation. If heart failure is a 
complication,'? pulmonary edema may be 
in part responsible for the roentgenologic 
changes. Other infectious agents, especially 
the non-bacterial ones, that could possibly 
produce a similar appearance can, as a rule, 
be excluded easily by appropriate clinical 
and laboratory studies. 


SUMMARY 


The roentgenologic findings in 16 cases 
of primary varicella pneumonia have been 
presented with a summary of the clinical 
and pathologic aspects. This is an acute, 
severe pneumonia occurring during the 
course of chickenpox and caused by the 
chickenpox virus. It presents a characteris- 
tic clinical syndrome and almost pathog- 
nomonic roentgenologic findings. The dis- 
ease usually runs a relatively short course, 
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unaffected by specific therapy, but fatali- 
ties have been recorded. 


S. A. Kaufman, M.D. 
Massachusetts Memorial Hospitals 
750 Harrison Avenue 

Boston 18, Massachusetts 


ADDENDUM 


Since this paper was submitted for publica- 
tion, two case reports have appeared: Enpress, 
Z. F. Varicella pneumonitis. Radiology, 1956, 
66, 723-725; and Kriss, N. Chickenpox pneu- 
monia. Radiology, 1956, 66, 727-729. 
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HICKENPOX is generally a mild dis- 
ease of no serious import. As noted 
by Gillespie and Porter,* however, varicella 
complications occur with greater frequency 
than some reports would indicate. Occa- 
sionally the disease even runs a fulminat- 
ing course. This is particularly true in 
adults, in whom pneumonia is said to be a 
relatively frequent and serious complica- 
tion. 

Two forms of pneumonia may be en- 
countered in the course of chickenpox. 
There is the ordinary bronchopneumonia 
occurring as a complication of any of the 
contagious diseases and caused by a variety 
of organisms. There is also a specific pneu- 
monia caused by the virus of varicella. 
These two types of pneumonia differ in 
their clinical course, roentgen appearance 
and pathologic picture. The present report 
deals with the specific form of varicella 
pneumonia. 

An acute diffuse miliary process is seen 
on the chest roentgenogram in specific 
chickenpox pneumonia. In reviewing the 
literature, a description of such pulmonary 
roentgen changes in chickenpox was found 
in 11 patients. The present paper consists 
of a review of these cases and the presenta- 
tion of 5 additional ones. 


REVIEW OF THE LITERATURE 


In 1927 Mitchell and Fletcher re- 
viewed 775 cases of varicella seen at Cin- 
cinnati General Hospital and found 19.6 
per cent of the patients were over twenty 
years of age. There were only 4 cases of 
bronchopneumonia in the entire group and 
all recovered. Roentgen findings were not 
described. A series of 2,534 patients was 
reported by Bullowa and Wishik! in 1935. 


ROENTGEN FINDINGS IN CHICKEN- 
POX PNEUMONIA* 
REVIEW OF THE LITERATURE AND REPORT OF FIVE CASES 
By MARTHA ELLEN SOUTHARD, M.D. 


CINCINNATI, OHIO 


* From the Department of Radiology, University of Cincinnati College of Medicine and Cincinnati General Hospital. 
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Of these, only 0.8 per cent had pneumonia, 
and this was attributed to secondary in- 
fection. Shuman!® noted that of 2,200 
patients with chickenpox admitted to Cin- 
cinnati General Hospital between 1935 and 
1938, only 10 per cent were over 20 years 
of age. Several adults had pneumonia, but 
none was seriously ill. Roentgen descrip- 
tions were not included. 

Autopsy findings in cases of chickenpox 
pneumonia have been described by several 
authors. The findings in varicella neona- 
torum were reported by Oppenheimer” 
in 1944 and Lucchesi, LaBoccetta and 
Peale" in 1947 and included widespread 
pulmonary lesions with focal necrosis, in- 
clusion bodies and absence of inflammatory 
cell reaction and bacteria. No roentgen 
changes were mentioned. In 1950 Frank’ 
added the case of a thirty-four year old 
woman who developed cough, blood-tinged 
sputum, dyspnea and cyanosis. At autopsy 
the lungs showed findings similar to those 
described by Oppenheimer and Lucchesi 
et al. More recently, Eisenbud® reported 
the autopsy findings in a seventy-one year 
old woman whoexhibited generalized visceral 
involvement from chickenpox. There was 
bilateral pleural effusion and the visceral 
pleura was studded with many small hem- 
orrhagic nodules or vesicles similar to those 
found on the skin. The gross and micro- 
scopic changes in the lungs were almost 
identical to those described above. Autopsy 
findings in 2 additional cases are described 
below. 

The roentgen features of chickenpox 
pneumonia were first described in 1942 by 
Waring, Neubuerger and Geever,'* who 
presented 2 cases of severe miliary pneu- 
monia in adults with varicella. In the first 
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case a portable chest roentgenogram made 
three days after onset of illness in a forty 
year old man showed widespread ‘“‘mot- 
tling” throughout both lungs, most con- 
spicuous at the bases. He developed pro- 
gressive nitrogen retention and died on the 
seventh day of his illness. Autopsy showed 
indistinct diffusely nodular lesions through- 
out the lungs. The bronchi were filled with 
blood-stained tenacious secretions. Micro- 
scopically, the appearance was similar to 
that in the cases already described. Inclu- 
sion bodies were found only in the tracheal 
epithelium. 

Their second case was a thirty-three year 
old man who, five days after onset of chick- 
enpox, developed copious bright red sputum 
and right pleuritic pain. He became dysp- 
neic, cyanotic and delirious. A portable 
chest roentgenogram at this time showed 
“innumerable small shadows throughout 
both lungs.” Films made over the following 


twelve days showed improvement but the 
lesions were still evident. Films made six 
months later showed complete clearing. 

In 1943 a third case was described by 


Rausch, Grable and Musser.’* A twenty- 
five year old physician developed varicella 
with associated cough, chest pain, con- 
junctivitis, pharyngitis, dyspnea and cya- 
nosis. A portable chest film made on the 
fifth day of illness showed “‘bronchopneu- 
monic infiltration throughout both lung 
fields.”” There was marked roentgen clear- 
ing within forty-eight hours, and the pa- 
tient made an uneventful recovery. 

A case of adult varicella pneumonia with 
postmortem findings was reported by 
Claudy* in 1947. A thirty-two year old 
housewife with blood-tinged sputum, dysp- 
nea and cyanosis expired on the eighth day 
of her illness. A portable film of the chest 
made three days after onset of her illness 
showed a confluent density in the lower 
half of the left lung and a diffuse broncho- 
pneumonic infiltration throughout the re- 
maining portion of the pulmonary fields. 
At autopsy, there were pleural nodules with 
hemorrhagic and depressed centers, identi- 
cal with the skin vesicles. There was exten- 
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sive consolidation. Microscopic examina- 
tion again showed the appearance described 
earlier, but no inclusion bodies were found. 

In 1947 Grayson and Bradley® reported 
disseminated chickenpox associated with 
pneumonia and late nephritis in a thirty- 
four year old seaman. His clinical course 
was characterized by nonproductive cough, 
cyanosis and dyspnea. Serial chest roent- 
genograms showed a diffuse, finely nodular 
infiltration which gradually cleared. Two 
additional adult cases were reported by 
Wesselhoeft and: Pearson?’ and 1 by Bunn 
and Hammond? in 1950. In 1951 Michel, 
Coleman and Kirby” described a case in 
a twenty-seven year old man. Each of these 
4 cases also showed the roentgen findings 
of diffuse nodular infiltration with gradual 
clearing. 

In 1953 three additional cases of adult 
chickenpox pneumonia were reported by 
Saslow, Prior and Wiseman." The clinical 
course in each of these cases was similar 
to those already described and was charac- 
terized by respiratory difficulty and blood- 
tinged sputum. Initial films showed exten- 
sive diffuse mottled miliary infiltration 
throughout both lungs with gradual clear- 
ing of the densities. One of their cases was 
complicated by bilateral phlebothrombosis 
and right lower lobe pulmonary embolus. 


REPORT OF CASES 


Case 1. C.L., a thirty-seven year old man, 
was admitted January 17, 1948 to the Con- 
tagious Division of Cincinnati General Hos- 
pital with the chief complaint of chest pain and 
severe cough. He gave no history of having had 
chickenpox previously and had been vaccinated 
against smallpox thirty years before. The pa- 
tient noted a mild upper respiratory infection 
about fourteen days after his son had developed 
chickenpox. Seven days later the typical skin 
eruption of varicella appeared, associated with 
pleuritic pain and dyspnea. Moderate respira- 
tory distress was still present at the time of ad- 
mission on the eleventh day of illness. Discrete 
papules and vesicles were noted on the skin and 
oral mucosa. A few fine rales were present in the 
bases of both lung fields. Laboratory studies, 
including sputum and blood cultures, were not 
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Roentgen Findings 


Fic. 14. Case 1. Roentgenogram made on the thir- 
teenth day of illness, showing diffuse small nodular 
pulmonary densities. 


remarkable. The patient improved rapidly on 
penicillin therapy although a cough productive 
of small amounts of dark brown sputum per- 
sisted. A chest film made on the thirteenth day 
of illness showed widespread parenchymal dis- 
semination of small nodular densities through- 
out both lung fields (Fig. 1.4). The patient was 
discharged on the twenty-third day of illness 
and a film of the chest made twenty-one days 
later showed gradual clearing of the miliary 


densities (Fig. 1B). 


Case 1. E.J., a twenty-seven year old 
woman, was admitted to the Contagious Divi- 
sion of Cincinnati General Hospital on Febru- 
ary 17, 1951 with the chief complaint of painful 
cough and difficulty in breathing. She had never 


Fic. 24. Case 1. Fine nodular pulmonary densities 
seen on admission portable film of the chest. 


Fic. 1B. Case 1. Roentgenogram made a month 
later showing gradual clearing of the miliary 
densities. 


had chickenpox and was uncertain as to the 
time of her vaccination for smallpox. She noted 
anorexia and mild fever three weeks after her 
daughter had developed chickenpox. On Febru- 
ary 14, she noted a generalized vesicular rash 
and dry cough, followed by chest pain and head- 
ache. She was admitted on the fourth day of her 
illness with marked respiratory distress and 
fever. In addition to the generalized rash there 
was also involvement of the oropharyngeal 
mucosa. Laboratory studies were not remark- 
able except for a trace of albumin in the urine. 
The patient improved on antibiotic therapy but 
her cough persisted and was productive of 
small amounts of occasionally blood-streaked 
sputum. On the day of admission a portable 
film of the chest (Fig. 24) showed fine nodular 


Fic. 2B. Case u. Three days later there was wide- 
spread nodularity with some confluency. 
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Fic. 34. Case 11. Portable chest film 
showing diffuse areas of nodularity. 


densities throughout both lung fields. Three 
days later there was widespread nodularity 
with some confluence in the inferior portion of 
the right lung field (Fig. 2B). The patient was 
discharged on the fifteenth hospital day and a 
film made at that time showed the area of con- 
fluence to have cleared, but there were residual 
diffuse nodular densities throughout both lung 
fields. 


Case 11. S.S., a thirty-seven year old man, 
was admitted to the Contagious Division of 
Cincinnati General Hospital on March 3, 1951 
with the chief complaint of difficulty in breath- 
ing. The patient had not had chickenpox pre- 
viously and was vaccinated at the age of seven. 
On February 12, the patient’s daughter de- 
veloped varicella. On February 26, the patient 
noted onset of anorexia and_ generalized 
malaise, followed by the appearance of a vesic- 
ular eruption. The next morning he had fever, 
sore throat, dry cough and a shaking chill. On 
the fourth day of illness increasing severity of 
cough, shortness of breath and chest pain led 
the patient to call a physician, who began 
chloromycetin and penicillin therapy. Respira- 
tions became more rapid and shallow on the 
fifth day and the cough was now productive of 
tenacious blood-tinged sputum. The patient 
was admitted to the hospital on the sixth day of 
illness with fever, acute urinary retention, 
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Fic. 3B. Case 111. Roentgenogram made at the time 
of discharge showing incomplete resolution. 


dyspnea, cyanosis and marked apprehension. 
There was a generalized papulo-pustular erup- 
tion, with involvement of the oropharyngeal 
mucosa. The white blood cell count was 10,000. 
Urine showed a trace of albumin, and blood 
urea nitrogen was 36.3 mg. per cent. The pa- 
tient was placed in an oxygen tent. Urinary 
retention disappeared on the second hospital 
day. A portable chest film (Fig. 34) made 
March 5, 1951 showed diffuse areas of nodular- 
ity throughout both lung fields, with coales- 
cence in some areas. Views of the paranasal 
sinuses showed right antral clouding. The pa- 
tient responded slowly to antibiotic therapy. 
At the time of discharge, on the twenty-first 
day after onset of illness, a roentgenogram of 
the chest showed improvement (Fig. 3B). Six- 
teen days later a chest roentgenogram showed 
further improvement, but the resolution was 
incomplete. 


Case tv. D.A., a thirty year old housewife, 
was admitted to the Contagious Division of 
Cincinnati General Hospital two weeks after 
one of her children had become ill with chicken- 
pox. The patient had been vaccinated at the 
age of ten. Three days before admission a vari- 
cella skin rash appeared. One day prior to ad- 
mission she noted vesicles on the buccal mu- 
cosa, chest pain and cough with blood-tinged 
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Fic. 4. Case tv. Admission roentgenogram showing 
diffuse bilateral miliary infiltration. 


tenacious sputum. She was admitted on the 
fourth day of her illness with fever, chest pain, 
conjunctivitis, otitis and severe pruritus. A few 
rales were heard over the apices of the lung 
fields. Laboratory studies were not remarkable. 
A chest film (Fig. 4) made on admission showed 
a diffuse bilateral miliary infiltration. She was 
given Gantrisin and promptly became afebrile, 
with diminution in cough and chest pain. The 
patient was discharged on the eighth hospital 
day with residual crusting of the skin lesions 
and pruritus. A chest film made at the time of 
discharge showed improvement, and two weeks 
later a film showed no residual infiltration. 


Case v. (Reported through the courtesy of 
Dr. George F. Jones, Lancaster, Ohio.) J.G., a 
thirty-five year’ old housewife, became ill about 
two weeks after caring for her child who had 
chickenpox. The mother had been vaccinated 
many times, but her only ‘‘take”’ was in child- 
hood. She developed a typical varicella rash, 
with vesicles also noted in the pharynx. There 
was pharyngitis, dysphagia and conjunctivitis. 
Her cough was at first dry but became produc- 
tive of blood-tinged sputum. The patient devel- 
oped severe radicular chest pain and dyspnea 
with cyanosis. At the same time symptoms sug- 
gestive of thrombophlebitis appeared in the 
right lower extremity. The patient was acutely 
ill and apprehensive. On the eleventh day of 
her illness a teleroentgenogram of the chest 
(Fig. 5) showed a diffuse infiltration throughout 
both lung fields. The patient improved rapidly, 
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Fic. 5. Case v. Roentgenogram made on the eleventh 
day of illness demonstrated infiltration throughout 
both lung fields. 


and a chest film showed some clearing of the 
infiltration. She made an uneventful recovery, 
and a chest film made three months later dem- 
onstrated no evidence of residual process. 


DISCUSSION 


In reviewing these 19 cases a marked 
similarity is noted in the pattern of epi- 
demiology, symptoms, signs, laboratory 
studies and pathologic and _ roentgeno- 
graphic findings. A typical case might be 
reconstructed as follows: The patient, who 
is thirty-eight years of age, develops chick- 
enpox two weeks after caring for one of his 
children, who had the disease. He gives no 
history of having had chickenpox previ- 
ously and was vaccinated in childhood. The 
day following the eruption he develops a 
dry harassing cough. The rash rapidly 
spreads and involves the oropharyngeal 
mucosa. On the third day the cough be- 
comes productive of tenacious blood-tinged 
sputum and there is onset of chest pain, 
dyspnea and cyanosis. On admission to 
the hospital on the fourth day of his illness 
he appears acutely ill, with fever, tachy- 
cardia and rapid respirations. Sputum and 
blood cultures are negative, as are all ag- 
glutination studies. The white blood cell 
count is normal without any significant 
shift to the left. Admission chest film shows 
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diffuse areas of fine, nodular infiltration 
throughout both lung fields, with a tend- 
ency toward confluency. Despite oxygen, 
supportive therapy and wide spectrum 
antibiotics, improvement is by lysis. A 
film of the chest made seven days after ad- 
mission shows some clearing of the miliary 
pulmonary infiltration. At the time of dis- 
charge on the tenth hospital day, the chest 
film shows further clearing. One month 
later the patient is symptom-free and no 
significant abnormality is noted on the 
chest film. 

This picture is in sharp contrast to that 
of the mild course of the usual childhood 
chickenpox. According to Nelson,“ the 
severity of the disease is directly related to 
the amount of eruption. Although serious 
complications, including pneumonia, may 
occasionally occur, they are usually due to 
secondary infection with Staphylococcus 
aureus and Streptococcus hemolyticus rather 
than to the varicella virus itself. Exceptions 
to this are the specific varicella encephalitis 
and nephritis which are occasionally en- 
countered and which may prove fatal. 

Of the 6 reported cases with autopsy 
findings, 2 were newborns and 4 adults. 
These cases showed widespread pulmonary 
changes as well as other visceral involve- 
ment. There appears to be a predilection 
for epithelial structures.’°® Pathologically 
there is a rather characteristic picture. 
The pleural cavities usually contain a small 
amount of clear fluid. The lungs are of in- 
creased weight and decreased crepitation. 
Small hemorrhagic nodules, resembling the 
skin vesicles, are scattered on the surface of 
the visceral pleura. Cut sections of the lungs 
show evidence of edema, congestion and 
consolidation with innumerable tiny, firm 
nodular areas. The bronchi are filled with 
blood-streaked mucus. Microscopically 
there are multiple small foci of necrosis, 
associated with a few lymphocytes or 
polymorphonuclear leukocytes. Bacteria 


are rarely found. There is swelling of the 
alveolar septal cells with proliferation and 
desquamation. Many of the alveoli are 
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filled with fibrinous exudate which at times 
forms a “hyaline membrane.” The charac- 
teristic intranuclear inclusion bodies of 
Tyzzer and Cowdry‘ are present in these 
septal cells and are identical with those 
reported in the skin lesions. 

The roentgen findings are those of a dif- 
fuse finely nodular pulmonary infiltration. 
The nodules are of variable size and often 
appear larger than those seen in miliary 
tuberculosis. There is a tendency toward 
coalescence of the nodules, especially in 
the lung bases. There may be some blunt- 
ing of the costophrenic angles, but evidence 
of pleural effusion is not a prominent fea- 
ture. Transient mild cardiac enlargement 
has been reported early in the course of 
the disease,*!* and was encountered in 1 
of our cases. Complete clearing of the pul- 
monary lesions occurs from two to four 
weeks after onset. 

The miliary pattern seen in chickenpox 
pneumonia is, of course, not in itself diag- 
nostic. Felson’s review of conditions capa- 
ble of producing acute diffuse miliary le- 
sions included more than 40 different enti- 
ties.° However, the association of the skin 
lesions of chickenpox with the miliary pul- 
monary infiltration would seem to offer 
sufficient evidence to establish the correct 
diagnosis. 

Clinically the difficulty in diagnosis is in 
the differentiation from bronchopneumonia 
caused by secondary infection. There are 
many features of the bacterial pneumonia 
which are in contrast with those encoun- 
tered in varicella pneumonia. In bacterial 
pneumonia there is often an elevated leuko- 
cyte count with a shift to the left. Blood or 
sputum cultures may be positive for the 
causative organism. Bacterial pneumonia 
appears later in the course of varicella. The 
correct diagnosis depends on the roentgen 
findings. The bacterial form usually shows 
patchy segmental or lobular infiltration, 
in contrast to the diffuse miliary pattern 
of specific varicella pneumonia. Pathologi- 
cally, bacterial pneumonia may show lo- 
calized areas of suppuration. The alveolar 
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exudate consists of polymorphonuclear 
leukocytes, and bacteria are often present. 
No inclusion bodies are found. 

It is believed then, that a diagnosis of 
pneumonia caused by the varicella virus 
can be established with reasonable cer- 
tainty by the roentgen demonstration of 
diffuse miliary densities in the lungs, ac- 
companying the typical skin and mucous 
membrane manifestations of chickenpox. 


SUMMARY 


Adult chickenpox is usually considered 
to be a mild disease, as is its childhood 
counterpart. However, it often presents as a 
severe illness, and one of the more frequent 
serious complications is pneumonia caused 
by the varicella virus. This condition is al- 
most exclusively encountered in adults. It 
manifests itself early in the course of the 
disease and is associated with cough, 
bloody sputum, severe respiratory distress 
and cyanosis. Roentgenologically it is 
characterized by a diffuse finely nodular 
pulmonary infiltration. 

In a review of the literature, 14 adult 
cases of chickenpox pneumonia were found. 
In each instance there was roentgen or 
pathologic evidence of a diffuse miliary 
pneumonia. Five additional cases are re- 
ported, each showing this same type of 
lesion. The diagnosis can be made by the 
roentgen demonstration of an acute diffuse 
miliary pneumonia in association with the 
skin lesions of Varicella. 


127 West Sixth Street 
Marysville, Ohio 
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CARDIO-ESOPHAGEAL RELAXATION (CHALASIA) 
STUDIES ON THE NORMAL INFANT* 


By LEO BLANK, M.D.,t and WILMER L. PEW, M.D.t 


MINNEAPOLIS, MINNESOTA 


relaxation 
(chalasia) was described, in 1946, by 
Neuhauser and Berenberg.*:** They specify 
that chalasia is primarily due to a relaxed 
cardia which allows free regurgitation of 
the stomach contents into the esophagus. 
The syndrome is most frequently seen in 
infants and is characterized by excessive 
“spitting” or vomiting following feedings. 
Regurgitation is increased when the infant 
is in the supine position. In such cases, 
fluoroscopic examination reveals reflux of 
barium through a wide cardia with poor 
tonus and diminished peristalsis of the 
esophagus. 

In the past three years we have observed 
several cases of regurgitation in infants 
which seemed to fulfill the requirements 
for the diagnosis of chalasia. A review of 
the literature disclosed only a few papers 
describing the normal esophagus in chil- 
dren. Because these authors differed in 
their opinions regarding reflux at the 
cardia in the normal infant, a study with 
special reference to chalasia seemed desir- 
able. This study was undertaken to as- 
certain (1) whether normal infants could be 
made to regurgitate a barium meal and (2) 
if this did occur, whether such regurgita- 
tion could be differentiated from chalasia. 


ANATOMY AND PHYSIOLOGY 


There is still incomplete agreement 
regarding the neuromuscular arrangement 
at the cardia but certain conditions are 
generally Contributing fac- 
tors may include the “pinchcock”’ action 
of Jackson,” the U-shaped loop of muscle 
described by Lendrum,” and the acute 


angle that the left side of the esophagus 
makes with the greater curvature of the 
stomach, as emphasized by Dick and 
Hurst." The vagus increases tone and 
peristalsis in the esophagus but relaxes the 
cardia. The sympathetic nerves inhibit 
tone and peristalsis in the esophagus but 
increase tone at the cardia.“'*.*'* Although 
no anatomic sphincter has been demon- 
strated, a physiologic sphincter must exist 
at the cardia. 

Templeton?*:”® described three forms of 
esophageal contractions of which the sec- 
ondary wave concerns us most. This wave 
is initiated by distention about the level of 
the arch of the aorta and progresses to the 
cardia. 

The only data available which may have 
some bearing on the pathology of chalasia 
were reported by Kelly.'’ He observed 
great distention of the lower two-thirds of 
the esophagus, thinning of the walls and 
dilatation of the cardia in three male in- 
fants among 100 consecutive pediatric 
autopsies. In all three cases the thinning is 
ascribed to atrophy of the muscular coats. 
Further studies would be of interest. 


REVIEW OF LITERATURE 


Although cardio-esophageal regurgita- 
tion had been recognized previously, 
Robins and Jankelson® in 1926 were the 
first to describe the phenomenon by this 
name. In a three year period they noted 103 
adults (4.6 per cent of all patients exam- 
ined) with relaxation of the cardia and free 
regurgitation from the stomach to the 
esophagus. The reasons for the examination 
were varied but only 2 patients could 


* From the Departments of Radiology and Pediatrics, University of Minnesota Hospitals, Minneapolis 14, Minnesota. 

t Fellow in Radiology of the American Cancer Society, University of Minnesota Hospitals, Minneapolis, Minnesota. 

This paper is a portion of a thesis submitted to the Graduate School Faculty of the University of Minnesota as partial fulfillment of 
the requirements for the degree of Master of Science in Radiology, July, 1954. 

t Medical Fellow in Pediatrics, University of Minnesota Hospitals, Minneapolis, Minnesota. 
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describe any symptoms attributable to this 
finding. It is believed today that regurgita- 
tion can produce symptoms. 

Berk?® described cardio-esophageal relaxa- 
tion and incompetency of the cardiac 
sphincter in an adult. The gastric contents 
regurgitated freely and passively into the 
esophagus. These findings were regarded as 
the direct antithesis of achalasia (cardio- 
spasm). 

Alvarez? linked a relaxed cardia in 
adults to the symptom of heartburn. He 
notes that such pateints will regurgitate a 
barium mixture in the recumbent position 
and some patients with weak cardias can- 
not bend over without regurgitating. 

Johnstone” states that the finding of 
free and frequent regurgitation observed at 
fluoroscopy is a physiologic defect and 
should be regarded as very strong evidence 
that esophagitis is present. When this 
phenomenon is observed, he feels that there 
is a real or potential pathologic condition 
even though actual evidence of esophagitis 
cannot be demonstrated. 

Lawler and McCreath’® emphasized that 
the symptoms of “indigestion,” dyspepsia, 
or severe flatulence may be due to gastro- 
esophageal regurgitation. They pointed out 
that the symptoms are referable to the 
position of the patient and reflux can be 
demonstrated at fluoroscopy when these 
positions are assumed. Regurgitation of 
long standing may lead to an inflammatory 
state and the. finding of reflux was con- 
sidered more important than that of hiatus 
hernia. A hiatus hernia could not be demon- 
strated in 22 of the 56 patients studied. 

LeLong and Aime” in 1933 reported a 
study of 70 infants between the ages of ten 
days and eighteen months, the average 
age being six months. Suspecting a char- 
acteristic picture in babies who regur- 
gitated, they found that some degree of 
regurgitation was visible fluoroscopically 
in apparently normal infants. Gastric dis- 
tention was considered necessary before 
regurgitation occurred. In some cases the 
cardia offered only slight resistance to the 
barium meal. The theory was offered that, 
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in a very small infant, the esophagus is only 
the superior portion of the gastric pouch 
and the cardia therefore presents no im- 
portant obstacle to reflux. 

Bakwin, et a/.* described the appearance 
of the esophagus in normal infants three 
weeks to twenty-two months of age. Their 
findings were similar to those reported by 
LeLong and Aime.” It was mentioned that 
regurgitation from the stomach to the 
esophagus may occur for considerable 
periods of time. The barium might rise the 
entire length of the esophagus and be 
expectorated or it might pool in the lower 
portion causing distention. No signifi- 
cance was attached to these findings. 

Wyllie and Field** were the first to 
recognize that gastroesophageal reflux in 
infants might be clinically significant. They 
reported 6 cases of hematemesis in infants. 
Barium meal examination was done in 
all cases, and in 3, the description given is 
exactly the same as that given for chalasia. 
Esophagoscopy revealed a relaxed cardia in 
5 of the 6 patients. The cardia was not seen 
in the sixth patient. There is no doubt that 
at least 4 of these patients had esophagitis 
with peptic ulceration secondary to long 
standing gastroesophageal reflux. 


CHALASIA OF THE ESOPHAGUS 


Attention was finally focussed on this 
syndrome by Neuhauser and Berenberg.** 
Since their paper, several authors have re- 
ported similar Qur ob- 
servations bear out the statements of 
Neuhauser and Berenberg to the effect that 
the entity of chalasia must include: (1) 
clinical symptom, (2) roentgen findings, 
and (3) response to therapy. 

Infants suffering from chalasia vomit 
during feeding or when put back into the 
crib in a supine position. The regurgita- 
tion is rarely forceful and hardly ever 
projectile. The vomitus usually does not 
contain bile. Onset is often in the first week 
of life and occurs with almost equal fre- 
quency in males and females. 

As observed fluoroscopically the barium- 
filled esophagus is frequently larger than 
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normal and relatively flaccid. Esophageal 
peristalsis is nearly always diminished in 
strength and frequency. Some relative 
narrowing of the hiatus may be noted, but 
there is always persistent failure of the 
sphincter action to come into play. With 
inspiration the esophagus dilates and fills 
with barium from the stomach. Occasion- 
ally barium regurgitates into the mouth 
initiating a gag reflex followed by true 
vomiting. Slight abdominal pressure causes 
retrograde filling of the esophagus when the 
patient is in the supine position. Increased 
intra-abdominal pressure from crying or 
struggling produces the same result. When 
the patient is prone, regurgitation cannot 
be seen, but occasionally spot films will 
reveal air passing into the esophagus 
through a wide hiatus (Fig. 1). 
Gastroesophageal reflux can lead to 


Fic. 1. (Case xm) Chalasia. Roentgenograms of 
esophagus revealing (4) Massive regurgitation of 
barium and slight undulations at distal end. (B) 
Same patient in oblique position with left side 
down. There is regurgitation of air with the cardia 
still patulous. Note similar size and shape of 
esophagus in both views. 
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complications. In addition to aspiration 
pneumonia, which complicated one of our 
cases, the possibility of esophagitis and 
peptic ulcer should be kept in mind, 
Wyllie and Field* attributed 4 cases of 
hematemesis in infants to this phenomenon, 
Peptic esophagitis with crater formation 
was described by Mellins.”? Cases of long 
standing may have growth retardation, 

Neuhauser and Berenberg'** advised 
keeping infants in the upright position for 
variable periods after feeding. Some au. 
thors have devised a special chair.”* We 
have found a more satisfactory method 
consists of elevating the head of the bed 
about 45 degrees and keeping the baby on 
its abdomen. The baby is kept from slip- 
ping by means of a diaper sling around the 
buttocks (Fig. 3). Thickened feedings are 
also used. 

Up to the present time, we have made 
the diagnosis of chalasia in 13 infants. The 
onset of symptoms varied from the first 
day of life to two months of age, the major- 
ity during the first week. Five patients were 
diagnosed and corrective measures 
stituted before marked loss of weight 
occurred. All the other patients weighed 
less than their normal weight at the time 
the diagnosis was made. Among the pa- 
tients for whom the birth history was avail- 
able, only 2 were found to have had an 
abnormal birth. One was premature, weigh- 
ing 2,267 grams; the other was a product 
of a precipitate delivery. All patients 
responded to therapy. 

A composite summary is given in Table! 
so that only cases of special interest or 
significance are reported in detail. 


REPORT OF CASES 


Case 11. (CH No. 27,909) A premature male 
infant of seven months’ gestation was admitted 
to the hospital at two months of age because 
of vomiting of about three or four days’ dura- 
tion. The admission weight of 2,012 grams was 
255 grams below his birth weight. A Ramstedt 
procedure was performed for a “typical pyloric 
tumor.” Because he continued to vomit, an 
upper gastrointestinal examination was done 
and the diagnosis of chalasia was made. He 
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Fic. 2. Same patient as Figure 1, eight days later. Some clinical improvement has occurred. The fluoroscopic 
findings are similar to our Grade 3 normals. (4) Regurgitation of barium still present but walls of esopha- 
gus are straight. A moderately wide cardia is present. (B) A moment later reveals beginning of an effective 
peristaltic wave. There is good tonus of the cardia at this time. 


responded to thickened feedings and posturing. 
Further questioning revealed that the patient’s 
father had been in the same hospital during 
the first six months of life with a diagnosis of 
pylorospasm. Review of the old films suggested 
that he also may have had'chalasia. The father 
was examined at this time and cardioesophageal 
relaxation was still present. 


This case points up several interesting 
features. The palpation of a “‘typical pyloric 
tumor” can sometimes be in error. It would 
be wise to submit all such patients to 
fluoroscopic and roentgenographic exami- 
nation in order to corroborate this finding. 
The above patient could have been spared 
the surgical procedure had roentgen ex- 
amination been done. We have failed to 
find any reports which suggest a familial 
tendency, nor did any of our other cases 


Fic. 3. Position of infant being treated for chalasia. 
The infant lies prone on the mattress which has 
been inclined approximately 45 degrees. A folded 
crib sheet is slung below the buttocks for support. 
In addition a sheet is placed transversely over the 
infant (not shown) to prevent slipping laterally. 
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TaB_Le | 


Weight in Grams 


Case No. A Sex Birth History Mise. 
Birth Admission 
I. R.O. 32da. M 3,141 3,657 ? 7 da. 
Il. Q.K. 2 mo. M 2,267 2,012 Premature 2mo. Family history 
Ill. GS. 13 mo. M 3,260 3,968 I mo. 
IV. M.H. § da. M 3,288 2,920 ? 2 da. 
V. R.L. 11 da. M 4,167 3,798 ? 9 da. 
VI. C.A. 34 mo. ? ?PDAtT 
VII. B.M. 2 mo. M 3,230 4,020 N 2 wk. . 
VIII. S.N. 3 da. 3,799 3,300 N 12 hr. 
IX. G.R. 3 da. F 3,288 2,721 N 2 da. . 
a. RL, 2} mo. M 3,004 3,885 N 1 wk. ™ 
XI. K.B. 6 wk. F 3,742 3,657 Precipitate delivery 2 da. - 
XII. G.B. 2 da. F 3,320 35320 N 2 da. T 
XIII. G.B. 2 da. M 3,582 3,350 N 2 da. t 


ete 


* Follow-up examination showed no chalasia. 


t Follow-up examination eight days after first barium swallow revealed regurgitation similar to grade 3 normals. 
t Diagnosis of possible patent ductus arteriosus made one year after birth. 


N Normal. 


reveal any such history. We do not know 
what significance this finding may have. 


Case 11. (CH No. 32,244) A seven week old 
male infant was admitted to the hospital be- 
cause of gagging spells with cyanosis. Breath- 
holding was noted for two days. Projectile 
vomiting was observed for three days at the 
age of one month. A gain of only 7oo grams 
over the birth weight of 3,260 grams was re- 
corded as the time of admission. This was felt 
to be about half of the normal weight gain. 
Except for a hemoglobin value of 9.2 grams per 
cent, the laboratory data were within normal 
limits. Barium meal examination was inter- 
preted as consistent with the diagnosis of 
chalasia. 


Review of the films disclosed barium in 
the esophagus but there was definite evi- 
dence of peristalsis being present. Two 
explanations for the presence of symptoms 
are possible. The infant may have been 
examined at a time when some recovery 
had taken place (Case x11). The second 
possibility is that he may have been similar 
to the Grade 3 normals (to be discussed 
below) but regurgitated enough food into the 
esophagus and pharynx to initiate a gag 
reflex because he was put in the supine 
position following meals. We have no way 
of proving either supposition as earlier 


examination was not done and insufficient 
data are available in the chart. 


Case tv. (CH No. 32,572) At the age of five 
days this patient was admitted to the hospital 
because he had vomited all his feedings since 
birth. Urine analysis, complete blood count and 
spinal tap were within normal limits. Chest 
roentgenograms revealed pneumonitis which 
was treated with Alevaire, humidity and peni- 
cillin. A bougie was passed three times up to 
No. 22 French with no improvement. Roentgen 
examination was then done which revealed the 
typical findings of chalasia. After feeding he 
was kept in a prone position. 


The procedure of passing a bougie could 
have been eliminated had a gastrointestinal 
examination been done first. The pnev- 
monia in this case was ascribed to aspira- 
tion secondary to the regurgitation. 


Case vit. (UH No. 838,156) Physical exam- 
ination following a normal delivery at the 
University of Minnesota Hospitals was entirely 
negative. He regurgitated once while in the 
hospital. Following discharge he regurgitated 
a portion of almost every meal. Three different 
formulas were tried to control the vomiting 
without success. At two months of age physical 
examination revealed a hyperactive male i 
fant with a nasal discharge. Thickened feeding, 
more attempts to produce eructation, and @ 
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sedative failed to produce improvement and 
he was admitted to the hospital four days later. 
At this time his weight was 4,020 grams as 
compared to birth weight of 3,230 grams. Lab- 
oratory findings were within normal limits. 
Fluoroscopy revealed findings consistent with 
the diagnosis of chalasia. Improvement was 
obtained by the upright position with a gain 
of two and one-half pounds in a period of one 
month. Repeat examination with barium at 
this time revealed no abnormalities. At one 
year of age the weight was adequate and the 
baby was asymptomatic. 


Formula changes, drug therapy, as well 
as distress to the patient and parents 
could have been prevented by earlier 
roentgenographic diagnosis. 


Case vit. (UH No. 840,782) An apparently 
normal female infant regurgitated the first 
breast feeding at twelve hours of age and con- 
tinued to do so after every feeding despite the 
fact that she appeared hungry. On the second 
day a single elevation of temperature to 103 
degrees was noted. Weight at this time was 
3,300 grams as compared to the birth weight of 
3,800 grams. Urine analysis and blood count 
were within normal limits. Blood urea nitrogen 
was 47 milligrams per cent, CO, was 23 milli- 
equivalents and chlorides 95 milliequivalents. 
A barium meal examination showed marked 
patency of the cardia and massive regurgita- 
tion. The child was kept in the prone’position 
with the mattress elevated 45 degrees resulting 
in dramatic improvement. Less than a month 
later she was clinically normal and repeat 
fluoroscopic examination showed no regurgita- 
tion. The blood urea nitrogen at this time was 
11 milligrams per cent. 


In spite of the fact that comparatively 
little time was lost in making the diagnosis, 
the patient already had signs of dehydra- 
tion. With the cessation of vomiting, fluid 
balance was restored. Case 1x is similar 
except that the child’s life was considered 
in jeopardy and prompt response was ob- 
tained with positioning and_ thickened 
feedings. 


xu. (UH No. 863,913) Birth examina- 
tion revealed no apparent abnormalities. Her 
frst feeding at twenty-four hours was retained. 
The second and every succeeding feeding re- 
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sulted in partial regurgitation. Barium meal 
examination was diagnostic of chalasia (Fig. 1). 
She retained the barium and continued to do 
well on thickened feedings and the 45 degree 
prone position. Repeat barium meal examina- 
tion eight days after the original examination 
revealed moderate regurgitation with good 
tonus and peristalsis of the esophagus (Fig. 2). 
At three months of age only intermittent mild 
episodes of “splitting” were present which 
occurred when feeding was done in the supine 
position with the head only moderately ele- 
vated. Fluoroscopic examination revealed re- 
flux into the esophagus only once. While actual 
fluoroscopic time was about four minutes, the 
period of observation lasted more than twenty 
minutes. 


The above patient and Case xi are 
quite similar. The first examination soon 
after birth revealed frank chalasia in both 
cases. Re-examination approximately one 
week later revealed regurgitation similar 
to our normal infants of approximately 
Grade 3. At three months of age, the 
opportunity of further follow-up examina- 
tion in Case x11 was provided through the 
cooperation of the private physician and 
the parents. The last examination showed a 
striking resemblance to the normal infants 
with Grade 1 regurgitation. 


THE NORMAL INFANT 


As a result of our experience, and that of 
Neuhauser and Berenberg,'™ it was evi- 
dent that most cases of chalasia had their 
onset in the first week of life. We had a 
good source of normal infants in this age 
group as the Minneapolis General Hospital 
has active obstetric and newborn nursery 
services. Through cooperation of the pedi- 
atric, nursing, and radiology departments, it 
was easy to obtain newborn infants for 
examination. 

All infants had a routine physical exami- 
nation soon after birth by one of the resident 
pediatric physicians. Signs of birth injury, 
congenital anomalies, or deformities were 
specifically looked for. In addition, the 
pediatric and nursing staffs were alerted 
to watch for signs of regurgitation. Any 
difficulty in feeding, signs of regurgitation 
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or abnormality detected on physical exam- 
ination excluded the infant from this study. 
Only those patients considered completely 
normal were subject to roentgen examina- 
tion. 

At the beginning of the study a gavage 
tube was passed and barium instilled into 
the stomach. This was soon abandoned be- 
cause it was felt that swallowing a barium 
mixture from a bottle would more closely 
simulate natural feeding. A barium mixture 
was chosen in preference to iodized oil on 
the basis of the study of DeCarlo, et a/." It 
was also our experience that aspiration did 
not occur provided the infant was able to 
take its formula. The usual thin mixture 
used for upper gastrointestinal studies was 
diluted with about an equal amount of the 
infant’s formula and a nipple with a large 
hole was used. Fluoroscopy was done in 
the morning after deferring the regular 
6:00 A.M. feeding. 

Examination was carried out on 70 new- 
born infants, four, five and six days of age 
who were considered normal by the above 
criteria. Under fluoroscopy, with the pa- 
tient supine, the swallowing function was 
observed as well as the tonus and peristalsis 
of the esophagus. The infant was then al- 
lowed to feed until the bottle was rejected. 
The gastroesophageal junction was then 
carefully observed and_ regurgitation 
watched for. Observations were made in all 
phases of respiration and the abdomen was 
compressed with the gloved hand. Spot 
roentgenograms were obtained as well as 
routine films with the patient supine and 
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with the left side down in the oblique posi- 
tion. If regurgitation was noted the patient 
was allowed to eructate swallowed air and 
further observations were made. Regurgita- 
tion was graded one to four as follows; 
Grade 1. Occasional regurgitation once or 
twice during fluoroscopy; Grade 2. Moder. 
ate regurgitation before eructation, but 
none after; Grade 3. Very frequent to free 
regurgitation, but none after eructation; 
Grade 4. Free regurgitation before and 
after eructation. 


OBSERVATIONS 


At the start of swallowing the barium 
could be seen to pass rapidly through the 
pharynx. The esophagus was then outlined, 
depending on the amount swallowed. The 
initial swallows showed the opaque mate. 
rial passing rapidly into the stomach with 
very little hesitation at the cardia and re 
maining in the fundus. During subsequent 
swallows the hesitation at the cardia be 
came more pronounced but esophageal 
peristalsis milked the barium into the 
stomach. This stage of deglutition must not 
be mistaken for regurgitation as the cardia 
may be wide open and can simulate the 
patulous cardia of chalasia. Variable 
amounts of air were swallowed in all cases. 
The air would collect in the cardia of the 
stomach. Thirty-two (46 per cent) of the 70 
infants showed gastroesophageal reflux. 
This varied from an occasional reflux to 
free regurgitation. The total number of pa- 
tients examined and the findings are sum- 
marized in Table 1. During the phase of 


Taste II 


OBSERVATIONS OF GASTROESOPHAGEAL REFLUX DURING FLUOROSCOPIC EXAMINATION OF 70 
NORMAL NEWBORN INFANTS 


Total Males Females 
Total patients examined 70 (100%) 47 (100%) 23 (100%) 
No regurgitation 38 (54%) 29 (62%) 9 (39%) 
Regurgitation 32 (46%) 18 (38%) 14 (61%) 
1+ regurgitation 8 (11.6%) 4 (8.5%) 4 (17.4%) 
2+ regurgitation 10 (14.3%) 5 (10.6%) § (21.7%) 
3+ regurgitation 13 (18.6%) 8 (17%) § (21.7%) 
4+ regurgitation 1 (1.4%) 1 (2.1%) fe) 
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Fic. 4. Grade 3 regurgitation. Note straight walls 
of esophagus and wide cardia. During fluoroscopy 
good peristalsis and tonus were observed. 


regurgitation, the cardia appeared patulous 
and the walls of the esophagus remained 
straight (Fig. 4). In 31 cases peristalsis 
would force the barium back into the 
stomach (Fig. 5). A good secondary wave 
would start at the level of the aortic arch 
and descend to the cardia. In the more 
severe cases, reflux would recur as soon as 
the esophagus was emptied (Grade 3). One 
case revealed free regurgitation (Grade 4) 
(Fig. 6). This was the only patient in which 
poor esophageal tonus and weak peristalsis 
was observed. After eructation of gas, no 
regurgitation was noted in 31 of the 32 
cases. The one infant with free regurgita- 
tion also showed free reflux after eructa- 
tion. Re-examination two months later 
revealed no abnormalities in this infant. 


DISCUSSION 


LeLong and Aime?® undertook their 
study with the idea that some difference 
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may exist between the normal infant and 
the abnormal regurgitator. This is the only 
work which approximates the present 
study. Because they found regurgitation in 
the normal infant, it was concluded that no 
difference existed. No evaluation was made 
of the peristalsis in the esophagus or of the 
tone of the cardia. Bakwin, Galenson and 
LeVine*® only cursorily mention that re- 
gurgitation is seen during fluoroscopic 
examination of normal infants. Wyllie and 
Field** examined asymptomatic infants 
and failed to find reflux. Allen! also states 
that normal infants do not show any 
regurgitation. The latter two papers fail to 
give any details as to how the examinations 
were carried out. Glaser, Freundlich, and 
Schwartz" attempted to evaluate normal 
infants between the ages of three days 
and eight months. Only a few spoonfuls 
of barium paste were used in those infants 
above one month of age and several spoon- 
fuls of iodized oil were given to newborns. 
It appears to us that evaluation is difficult 
because actual feeding conditions were not 
simulated. 

Physicians have long considered that a 
certain amount of “spitting” within limits 
is a natural occurrence, especially during 
the first half year of life.?* Pediatricians 
have therefore advised mothers to assist the 
infant to eructate swallowed air, during and 
after feeding and to place the infant on its 
right side or on its abdomen following 
feedings. It has been demonstrated that 
normal infants can have gastroesophageal 
regurgitation which at times may be quite 
marked. This is the only finding in common 
with those having chalasia. The walls of the 
esophagus are straight and a good peri- 
staltic wave will force the regurgitated 
barium into the stomach. The act of 
eructation served to demonstrate the com- 
petency of the cardia. The regurgitation in 
our normal infants probably represents 
the fluoroscopic counterpart of the normal 
“spitting.” 

As with all diseases, the distinctive nor- 
mal and the classical abnormal are easy to 
distinguish. As we proceed from Grade 1 to 
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Fic. 5. Grade 3 regurgitation. (4) Cardia is only moderately widened with good tonus. The esophageal walls 
are straight. (B) Same patient a moment later shows a good peristaltic wave starting at the level of the 
arch of the aorta. The wave emptied the lower esophagus of barium. The barium in the upper portion 
of the esophagus is emptied by a primary peristaltic wave instituted by the act of swallowing. 


Grade 4, it becomes increasingly difficult to 
differentiate such normals from the ab- 
normal regurgitator. Some overlapping may 
occur. If a normal infant showing Grade 3 
regurgitation is kept supine after feedings, 
symptoms simulating chalasia could occur. 
This may have been the situation in Case 
11. Conversely, a moderately mild chalasia 
may not show symptoms if the baby is kept 
in the prone position after meals and dur- 
ing sleep. This is probably the situation in 
our one patient in Grade 4. If serial studies 
are done on the cases with chalasia during 
the recovery period, they may be ob- 
served to pass through stages similar to 
that of normal infants as was noted in 
Cases 12 and 13. 

The criteria for the diagnosis of chalasia 
should include the following: 

1. History of persistent and excessive 
regurgitation beginning in the neonatal 
period. Physical findings are usually nega- 
tive. Signs of growth retardation, dehydra- 


tion, aspiration pneumonia or esophagitis 
may be present as sequelae and physical 
findings as well as laboratory data may 
reflect these abnormalities. 

2. The roentgen findings in all cases of 
chalasia reveal regurgitation of the barium 
mixture into the esophagus through a 
patulous cardia. The esophageal wall is 
flaccid with poor tonus and weak or absent 
peristalsis. A secondary peristaltic wave 
may start at the level of the arch of the 
aorta, but fades away, never compressing 
the lumen, nor traveling to the cardia. The 
esophagus is wider than usual and with 
moderately undulating walls. Congenital 
obstructive lesions in the duodenum of 
lower in the gastrointestinal tract may 
produce changes in the esophagus and 
cardia which cannot be differentiated from 
chalasia. Roentgenographic examination 
should serve to rule out these lesions. 

3. Response to thickened feedings and 
positioning is uniformly good. 
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Fic. 6. Grade 4 regurgitation. Width of esophagus 
wider than normal with undulating walls. The 
cardia is markedly patulous. This patient had 
negative clinical findings. 


It would appear on the basis of this 
study, and also on theoretical grounds, that 
all newborn infants should be aided so that 
swallowed air is eructated and the baby 
kept in the prone position following meals. 
For those which exhibit the syndrome of 
chalasia, elevating the head of the bed 45 
degrees and thickened feedings would be 
indicated. 

It is interesting to speculate as to the 
cause of the full blown condition. In 
Knight’s'* experiments on cats, he showed 
that excision of the thoracic sympathetic 
chains or the sympathetic fibers about the 
celiac axis arteries causes a patulous cardia. 
This would allow a barium meal to flow 
back passively into the esophagus when 
the animal was in the supine position. 
After a period of time there is some re- 
covery of tonus, but pressure on the ab- 
domen still causes regurgitation. When the 
vagal fibers are cut there is poor tonus and 
peristalsis in the esophagus but the cardia 
is more or less closed in spasm. When both 
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vagal and sympathetic fibers are cut the 
sphincter is relaxed but there is increased 
tonus and peristalsis in the lower third of 
the esophagus. It is well known that the 
nervous control of voluntary functions in 
infants is incompletely developed. Could it 
not be possible that the nervous control at 
the cardia is also incompletely developed? 
As the child grows, coordination of the 
neuromuscular mechanism is_ attained. 
Some of the adults who reveal free reflux 
may have poor development of the sym- 
pathetic nerves. This, then, would be the 
true antithesis of achalasia. 


SUMMARY 


A review of the literature failed to reveal 
adequate studies of the gastroesophageal 
hiatus in infants relative to regurgitation. 

A study of 70 normal newborn infants 
revealed that regurgitation can be seen as 
a normal phenomenon in a significant per- 
centage of patients and does not establish 
the diagnosis of chalasia. 

The syndrome of chalasia must include a 
specific clinical picture, certain roentgen 
findings, and response to therapy. 

The fluoroscopic findings must include: 
(1) patulous cardia, (2) free regurgitation, 
(3) weak or absent esophageal peristalsis, 
(4) poor tonus or flaccidity of the esoph- 
agus. 

An attempt is made to correlate the 
findings of gastroesophageal reflux in in- 
fants with those seen in adults. 

It is suggested that the syndrome may 
be due to lack of full development of 
neuromuscular control at the cardia. 

Thirteen cases of chalasia are reported. 

Possible complications of chalasia_ in- 
clude growth retardation, dehydration, 
aspiration pneumonia and esophagitis. 

A better method of positioning the pa- 
tient with chalasia is described. 


Leo Blank, M.D. 
740 Middlefield Road 
Palo Alto, California 
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DEHYDRATION AND DEFICIENCY OF 
INTESTINAL GAS IN INFANTS* 
WITH HYPERTROPHIC PYLORIC STENOSIS 


By SAMUEL B. FEINBERG, M.D., ALEXANDER R. MARGULIS, M.D., and 
CHARLES M. NICE, M.D. 


i ew roentgen appearance of deficient 
abdominal gas in infants with hyper- 
trophic pyloric stenosis has been described 
in many reports.'*®§ It is commonly as- 
sumed that the absence of gas is entirely 
due to mechanical obstruction. In review- 
ing cases seen at the University of Minne- 
sota Hospitals and in reviewing cases of 
previously observed dehydrated infants 
due to other causes, we concluded that the 
absence of intestinal gas in infants with 
hypertrophic pyloric stenosis can be closely 
correlated with dehydration rather than 
with mechanical obstruction alone. 


At birth the new born infant swallows 
air, and within three to four hours, a gen- 
erous distribution of gas throughout the 
small intestine is a normal finding.*:7 Com- 
plete anatomic obstruction in hypertrophic 
pyloric stenosis is a rarity.2 Strauss, as 
quoted by Feldman,’ stated that the de- 
gree of muscular hypertrophy does not in- 
dicate the degree of obstruction. 

Deficiency of intestinal gas in infants 
with diarrhea and severe dehydration was 
described by Margulis et a/.4 Subsequently 
more cases were observed. In addition, 
severe dehydration in an infant with a gas- 


Fic. 1. (4 and B) Three weeks old male infant with severe vomiting for two weeks. Clinically, he was severely 
dehydrated. Films show complete absence of small and large intestinal gas. The prominent skin folds asso- 


ciated with the dehydration are noted. 


* From the Department of Radiology, University of Minnesota Hospitals, Minneapolis, Minnesota. 
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Fic. 2. Six weeks old male who had severe vomiting 
for three weeks. He was severely dehydrated and 
in alkalosis on admission. Gas was present only 
within the stomach. Dehydration is evident from 
the appearance of the subcutaneous tissue. 


less abdomen was observed in connection 
with nonfunctioning gastrotomies and vari- 
ous other causes. 

Weens and Golden" recently described 
2 cases of adrenal insufficiency with vomit- 
ing and dehydration mistaken for hyper- 
trophic pyloric stenosis. This raises the 
theoretical consideration as to whether 
adrenal insufficiency caused by excessive 
stresses as described by Selye®!° can be 
responsible for the roentgen appearance of 
the gasless abdomen in infants, or whether 
adrenal insufficiency, like the gasless abdo- 
men, is in some instances only a conse- 
quence of dehydration. Adrenal deficiency 
in itself may contribute to dehydration 
since it is associated with vomiting and 
electrolyte imbalance and may further 
contribute to the paucity of gas in the ab- 
domen. 

Sixty-four cases of surgically proved hy- 
pertrophic pyloric stenosis with anatom- 


ically similar lesions during the period from 
1947 to 1955 were reviewed. Of these, 37 
had preoperative roentgen studies which 
were examined with special reference to the 
clinical, surgical, roentgen, and laboratory 
correlation between hydration and gas of 
the small intestine. 

Each patient’s state of hydration was 
primarily based on clinical evaluation and, 
to a lesser extent, on carbon dioxide com- 
bining power values as well as on roentgen 
evaluation of the thickness of the subcu- 
taneous tissues and abnormal skin folds. 

Nineteen of the 37 cases were severely 
dehydrated. Thirteen had a gasless small 
intestine. Five had gastric dilatation and 
reduced intestinal gas. One had normal 
infantile meteorism. One had a_ small 
amount of intestinal gas on admission, and 


Fic. 3. Eight weeks old male who had been vomiting 
for three weeks. He was markedly dehydrated by 
clinical and roentgen criteria. The stomach was 
dilated with swallowed air. Colonic gas is present 
whereas the small intestine is free of it for practical 
purposes. In our study this appearance was classi- 
fied as a partially deficient gas pattern. 
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Dehydration and Deficiency of Intestinal Gas in Infants 


TaBLe | 


Small Intestinal Gas Pattern 


CO, Combining Power 


Partially 
Gasless | 
| 


Deficient | 


Normal 


Elevated | Borderline | 


Severe Dehydration 3 | 5 | 
Moderate Dehydration | 5 
Hydrated | 2 


Normal | Total 


19 14 | 
5 4 | 
| 433 2 


after hydration, a normal gas pattern was 
observed. Fourteen had elevated carbon 
dioxide combining power values, and two 
were normal. 

There were 5 cases of moderate dehydra- 
tion and all showed a diminished quantity 
of small intestinal gas. Four of these had 
elevated carbon dioxide combining power 
and 1 was normal. 

Thirteen cases were clinically hydrated, 


Fic. 4. Six weeks old female infant who had severe 
vomiting for two weeks prior to admission. Her 
hydration was adequate. Roentgen examination 
showed normal intestinal gas pattern with a di- 
lated stomach. 


but 2 of these were hydrated immediately 
on admission. Eleven had normal small in- 
testinal gas patterns. Two showed a mod- 
erate reduction in gas distribution. Seven 
had normal carbon dioxide combining 
power findings. One was a borderline high 
normal, and 2 were elevated. Two of the 
latter 3 cases were in the group hydrated 
at the time of admission (Table 1). 

Barium studies were carried out in some 
members of all three groups and showed no 
appreciable difference in delay of gastric 
emptying or pyloric deformity. 

Thus, the cases with severe dehydration 
had absent or diminished small intestinal 
gas and had significantly elevated carbon 
dioxide combining power values. 


DISCUSSION 


The actual mechanism responsible for 
the roentgen findings is not entirely clear. 
Analysis of the cases, however, points out 
that there is more than a coincidental rela- 
tionship between dehydration and the in- 
testinal gas pattern. The parallelism be- 
tween dehydration and this condition as 
well as in cases of dehydration described in 
a previous articlet has impressed us as has 
the similar appearance in adrenal insufh- 
ciency." Although mechanical obstruction 
undoubtedly plays a part in producing this 
appearance, we believe that dehydration is 
one of the prime factors. 

Surgically, no gross difference could be 
established that would suggest a structural 
cause for more severe obstruction in cases 
with a gasless abdomen. 

The clinical picture of the three groups 
was the same except for the difference in 
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hydration. The duration of symptoms was_ were studied roentgenologically and at 
not measurably different. operation and the results are presented. 
Barium studies in the group showing a sig 
gasless small intestine and dehydration re-  5*™ucl B. Feinberg, M.D. 
Department of Radiology 
vealed the same restricted ability to pass University of Minnesota Hospitals 
a bolus through the pylorus asin the groups Minneapolis 14, Minnesota 
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with more abundant gas. If anything was 
obvious, it was that the group with normal 
gas had more delay in gastric emptying but 
this could be explained on the fact that 
more of the latter group were examined 
with barium meals. 

Two cases were clinically dehydrated, 1 
severely, but films were obtained only after 
they were given fluids and restored to nor- 
mal electrolyte balance. Both cases had 
normal small intestinal gas. It may be 
postulated that if mechanical obstruction 
were the cause for both gasless abdomen 
and dehydration, correction of dehydration 
should not change the amount of intestinal 
gas, if that depends on only mechanical 
factors. 

Two dehydrated cases had roentgen stud- 
ies before and after fluid administration 
and a striking increase in small intestinal 
gas was noted following improvement in 
hydration. 

Debilitation, which might be implicated 
as a factor in causing this picture in con- 
nection with diminution of swallowed gas 
and decrease in crying, is not believed to 
be of great importance since gastric disten- 
tion was almost a universal finding in all of 
our cases and was also present in 1 of the 
cases of Weens and Golden." 


SUMMARY 


Deficiency of intestinal gas in cases of 
hypertrophic pyloric stenosis was found to 
be due to dehydration and not to mechani- 
cal obstruction as such. Thirty seven cases 


REFERENCES 


. Carrey, J. Pediatric X-Ray Diagnosis. Second 


edition. Year Book Publishers, Inc., Chicago, 
1950, pp. 415-419. 


. Fetpman, M. Clinical Roentgenology of the 


Digestive Tract. Second edition. Williams & 
Wilkins Company, Baltimore, 1945, 91-96. 


. Frimann-Daut, J., Linn, J., and WeGE tvs, C, 


Roentgen investigation of neo-natal gaseous 
content of intestinal tract. Acta radiol., 1954, 
41, 256-268. 


. Marcuuis, A. R., Conkuin, F. P., Nice, C. M., 


and Ric er, L. G. Deficiency of intestinal gas 
in infants with diarrhea; presentation of three 
cases. Radiology, 1956, 66, 93-96. 


. Mitrer, R. F., and Ostrum, H. W. Hyper- 


trophic pyloric stenosis in infants. Am. J. 
RoentGenot. & Rap. THERAPY, 1945, 54, 


17-29. 


. Otnick, H. M., and Weens, H. S. Roentgen 


manifestations of infantile hypertrophic py- 
loric stenosis. ¥. Pediat., 1949, 34, 720-729. 


. Paine, J. R., and Nessa, C. B. Observations on 


distribution and transport of gas in ygastro- 
intestinal tract of infants and young children, 
Surgery, 1942, 17, 281-291. 


. Runstrom, G. On roentgen-anatomical appear- 


ance of congenital pyloric stenosis during and 
after manifest stage of disease. Acta Pediat., 
1939, 26, 383-433. 


. Setye, H. General adaptation syndrome and 


diseases of adaptation. ¥. Clin. Endocrinol., 
1946, 6, 117-196. 


. SetyeE, H. Textbook of Endocrinology. Acta 


Endrocrinologica, Université de Montréal, 
Canada, 1948, 837-866. 


. Weens, H. S., and Go.pen, A. Adrenal cortical 


insufficiency in infants simulating high in- 
testinal obstruction. Am. J. ROENTGENOL. 
Rap. THerapy & Nuciear Mep., 1955, 74, 
213-219. 


| 
( 
| 
=. 
| 
( 
' 
‘ 
( 
x0) 
2 
] 
ee 


Vor. 76, No. 3 


MECONIUM PERITONITIS 


REPORT OF A CASE IN WHICH DIAGNOSTIC ROENTGEN SIGNS 


WERE FOUND ANTEPARTUM 
By JOHN H. HARRIS, M.D., F.A.C.R., WILLIAM E. DEMUTH, Jr., M.D. 


CARLISLE, PENNSYLVANIA 


and 


JOHN H. HARRIS, Jr., M.D. 


pad cases of meconium peritonitis 
have been reported. In searching the 
literature we were, however, unable to find 
a single instance in which the diagnosis 
was made before the birth of the fetus. The 
case which we report demonstrated the 
characteristic roentgen signs of meconium 
peritonitis in the fetus on prenatal ma- 
ternal pelvimetry roentgenograms. For 
this reason we report the following case. 


REPORT OF CASE 


Mrs. V.A., a thirty-three year old para II, 
white female was referred to the roentgenologic 
department of the Carlisle Hospital by Dr. 
E. S. Kronenberg on December 5, 1953 for 
pelvimetry. She was in the eighth month of 
pregnancy and was referred because of enor- 
mous abdominal distention. A clinical diagnosis 
of polyhydramnios had been made previously. 
Roentgen examination revealed an average size 
fetus of apparent viability, and the diagnosis of 
excessive intra-uterine fluid was confirmed. It 
was thought that the fetal abdomen was larger 
than usual. In the lateral view there was noted 
a large number .of soft calcific deposits dis- 
tributed throughout the fetal abdomen (Fig. 
1). This finding suggested the diagnosis of 
meconium peritonitis. 

Because of almost unbearable discomfort the 
patient was admitted to the Carlisle Hospital 
two days later and labor induced. Delivery oc- 
curred six hours following the onset of labor and 
an enormous amount of amber fluid escaped 
when the membranes ruptured. The fluid was 
not foul. 

The female infant weighed 5 lb. 13 oz. and 
appeared normal except for considerable ab- 
dominal distention, marked vulvar edema and 
a left inguinal hernia. It cried readily. About 
eight hours after birth roentgenograms of the 
infant were taken and intraperitoneal calcifica- 
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Fic. 1. 


tion and free air beneath the diaphragms were 
noted (Fig. 2). The intestinal loops contained 
air and were confined to the central portion of 
the abdomen. The colon was not visualized. A 
diagnosis of meconium peritonitis was made, 
and after the left saphenous vein at the ankle 
was cannulated for the administration of fluids, 
laparotomy was performed under local anes- 
thesia supplemented by a nitrous oxide-oxygen 
mixture. 

The abdomen was entered through a right 
rectus incision and upon entering the peritoneal 
cavity a large quantity of yellow ascitic fluid 
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escaped. The escape of air was not obvious if it 
occurred. A cyst-like mass about 7 by 5 by 5 
cm. bulged into the wound and no intestinal 
loops were apparent. It was concluded that the 
mass represented loops of intestine matted to- 
gether and covered by a thick (about 2 cm.) 
gray, rather tough, membrane. The covering 
was carefully opened and the intestines freed 
from this envelope. As the intestinal loops were 
traced downward an abrupt narrowing of the 
dilated loops was encountered about 7.5 cm. 
from the ileocecal valve. At this point two 
strand-like structures lay side by side and 
seemed to connect the terminal ileum with the 
cecum. These structures were approximately 
2 mm. in diameter. We were unable to find a 
site of intestinal perforation. The cecum and 
ascending colon seemed to be only slightly 
smaller in diameter than the terminal ileum, 
consequently the area of atresia was excised and 
an end-to-end anastomosis of terminal ileum 
and cecum carried out. Interrupted ©ooooo 
Deknatel silk sutures in a single layer were used 
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to complete the anastomosis. Patency of the 
colon was established by irrigating the lumen 
proximally with a solution of methylene blue 
which promptly appeared at the anus prior to 
completing the anastomosis. The small intestine 
proximal to the atretic area was filled with gas 
and inspection revealed no other stenotic areas, 
The peritoneum was closed without drainage 
using interrupted oooo silk sutures on perito- 
neum and fascia. The site of intestinal perfora- 
tion was not found. 

A nasal tube was used to evacuate the stom- 
ach by continuous suction for two days, and 
intravenous fluids. were administered continu- 
ously. Daily transfusions of 10 to 25 cc. of 
whole blood were administered as indicated by 
blood cell count and hematocrit determinations, 
Vitamins B, C, and K were given parenterally, 
Peristalsis was present on the first postoperative 
day. Fluids and a solution of pancreatin by 
mouth were started on the third postoperative 
day but were poorly tolerated, and intermittent 
vomiting of bile stained material occurred. No 
meconium was passed and repeated roentgeno- 
grams failed to show gas in the colon. On the 
sixth postoperative day an opaque oil enema 
was used to outline the colon roentgeno- 
graphically, but no oil was seen to go proximal 
to the area of anastomosis. It was assumed that 
stenosis at the anastomosis was responsible for 
the failure to expel flatus or meconium. Conse- 
quently, the following day the abdomen was 
re- explored by partially opening the previously 
made incision. The anastomosis was visualized 
and seemed to be intact. It was taken down and 
immediately proximal to the anastomosis a 
small quantity of thick meconium was present. 
After this was expressed several cubic centime- 
ters of thin greenish fluid ran from the open 
end of the terminal ileum. A catheter was 
placed upward in the lumen of the ileum and 
colon and irrigation carried out. The ascending 
colon and ileum were then drawn through a 
stab wound in the right flank in gun-barrel fash- 
ion and the wound closed with through and 
through silk sutures. 

Following this the child’s condition seemed 
unchanged for two days, but then it began to 
deteriorate. On the sixth day following the sec- 
ond procedure a moderate amount of meconium 
drained from the ileostomy, but abdominal dis- 
tention increased. The inguinal hernia became 
prominent, and dullness in the flanks appeared. 
A paracentesis through the hernial sac _pro- 
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duced 60 cc. of yellow clear fluid, but there was 
little apparent relief of abdominal distention. 
Roentgenograms showed very little gas in the 
intestinal tract. Gavage feedings were given 
and retained after the ileostomy began to func- 
tion, but despite supportive care, the child died 
on December 23, 1953, fifteen days after the 
first operation and seven days following the 
second procedure. 

Autopsy. A small quantity of ascitic fluid was 
found within the peritoneal cavity and the 
parietal peritoneum was studded with many 
plaques of yellowish putty-like calcific deposits. 
The intestinal tract was traced from esophagus 
to rectum and no evidence of unrelieved intes- 
tinal obstruction was found. No appreciable 
amount of meconium was found within the 
intestinal tract. Intestinal rotation was com- 
plete. No evidence of other congenital abnor- 
malities was noted, with the exception of the 
left inguinal hernia. The pancreas appeared to 
be normal. The liver was markedly enlarged. 
This accounted for much of the abdominal dis- 
tention. The serosa of the liver was studded 
with innumerable calcific deposits. 

Examination of the thorax revealed a patchy 
bronchopneumonia involving all lobes of both 
lungs. The heart appeared to be normal. 

Microscopic examination confirmed the 
presence of bronchopneumonia. The pancreas 
appeared to be normal. The liver showed only 
moderate signs of congestion. The presence of 
calcium in the peritoneai deposits was con- 
firmed microscopically. 


COMMENT 


In this case we believe the feature most 
worthy of mention was the prepartum evi- 
dence of meconium peritonitis obtained on 
roentgen examination of the mother two 
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days before the birth of the child. Calcifica- 
tion within the fetal abdomen was clearly 
visible. 

The marked labial swelling noted in this 
patient (in association with a left inguinal 
hernia) might be related in origin to the 
scrotal swelling described by Simpson.? He 
stated in describing his Case 4 in his origi- 
nal presentation, “Both the tunicae va- 
ginales of the testes still communicated 
with the cavity of the peritoneum and the 
serous surface of the left one was partially 
coated by a layer of coagulable lymph.” 
Case 2 reported by Olnick and Hatcher,! 
in which scrotal swelling and calcification 
were the presenting symptoms, was thought 
by them to be explainable on this basis. In 
our patient the labial swelling was the 
most striking, and initially the most un- 
usual, feature of external appearance. 

The frequently accompanying polyhy- 
dramnios, which was present in this case, 
may sometimes call for roentgen examina- 
tion of the maternal abdomen and pelvis 
prenatally. If the possibility of the associ- 
ated abnormality is kept in mind, it is pos- 
sible that less delay in managing the meco- 
nium peritonitis will result if it is suspected 
on roentgen examination. 


John H. Harris, M.D. 
1301-A North Second Street 
Harrisburg, Pennsylvania 
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ROENTGENOGRAPHIC DEMONSTRATION OF INTES- 
TINAL ASCARIASIS IN CHILDREN 
WITHOUT USING BARIUM* 


By IVAN ISAACS, M.D.+ 


JACKSONVILLE, FLORIDA 


ee IS occasionally possible to demonstrate 

“scout films” of the abdomen, the 
presence of Ascaris lumbricoides in young 
children whose intestines are heavily in- 
fested with these worms. Without the use 
of barium, a roentgenographic diagnosis of 
intestinal ascariasis may be made when gas 
in the small intestine provides a natural 
contrast medium against which the positive 
shadows of the round worms can be identi- 
fied. Such a situation prevails when large 
tangled masses of Ascaris worms produce a 
partial intestinal obstruction (vermicular 
ileus). 

The visualization of Ascaris in the bar- 
ium filled intestinal tract is well known to 
radiologists.1 Their presence is commonly 
detected either by the negative shadows of 
the worms or by the ingested barium within 
their alimentary tracts. 

Lenarduzzi> may have been the first to 
describe the direct visualization of intes- 
tinal Ascaris on roentgenograms of the ab- 
domen without barium and there have been 
a few other such reports in the foreign 
literature.? ? However, I have been able to 
find only 3 brief references‘ * * to this sim- 
ple means of roentgen diagnosis in the 
English language, and it does not seem to 
be generally included in our common fund 
of radiologic knowledge in this country. 

The roentgenographic visualization is 
due to the positive shadows of multiple 
worms contrasted against the gas in a dis- 
tended segment of small intestine. Each 
worm appears as an elongated band of in- 
creased density, a few millimeters in width 
and of variable curvature. A mass of such 
worms contrasted against the intestinal 
gas usually resembles a tangled group of 
thick cords (Fig. 14, 1B and 3). If a dis- 


* From the Duval Medical Center, Jacksonville, Florida. 
t Chief of The Department of Radiology. 


tended intestinal loop is filled with worms 
lying side by side, a “whirlpool” effect may 
be visible on the roentgenogram (Fig. 2), 
The term “whirlpool” was used by Weigel! 
in describing this appearence on barium 
contrast studies and he compared the 
image with that of a partially unrolled 
package of cotton. 

Further descriptive terminology is hardly 
necessary. If the observer is familiar with 
the gross morphology of the adult Ascaris, 
he will recognize their roentgenographic 
appearance on the plain film of the abdo- 
men as something that “‘looks like a bunch 
of worms.” 

The 3 cases to be reported here were 
found in one general hospital during a per- 
iod of eight months. Within two years, 3 
additional verified cases have been col- 
lected in children one to five years of age. 


REPORT OF CASES 


Case 1. J.A.W., a two year old colored fe- 
male, came to the hospital following an episode 
of vomiting and supposed passage of a small 
quantity of bright blood from the rectum. Two 
days previously the child had passed a round 
worm from the rectum and on the following day 
apparently had some abdominal pain and was 
given two ‘“‘worm pills” by a druggist. The child 
was also given some milk of magnesia on the 
day of admission. There had been no bowel 
movements since the previous day. 

The abdomen was moderately protuberant 
but not rigid. A firm ropy cylindrical mass, ap- 
parently bowel, was palpable in the right side of 
the abdomen, which was mildly tender. The 
rectal temperature was 100° F., the pulse 120 
and the respirations 36 and shallow. Rectal ex- 
amination was negative and there was no blood 
on the examining finger. A barium enema exam- 
ination was attempted by a member of the sut- 
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Fic. 1. (4) Case 1. Roentgenogram following evacuation of barium enema. Large gas-distended segment of 
ileum on the right side, displacing the ascending colon medially. Tangled mass of Ascaris contrasted against 
the gas in the ileum with unusual clarity. (Same appearance on scout film before barium enema could have 
been diagnostic.) (B) Enlarged portion from same film showing detail of Ascaris shadows in the disten- 


ded segment of ileum. 


gical house staff without calling in the radiolo- 
gist. This study was erroneously interpreted as 
indicative of ileocolic intussusception and 
a laparotomy was performed within a few 
hours. 

At operation there was no evidence of intus- 
susception. The terminal ileum was greatly 
dilated by a huge bolus of Ascaris worms. The 
worm-filled segment was about 45 cm. in 
length, terminating distally about 7.5 cm 
above the ileocecal vale. Above the worm-filled 
portion, the small intestine was not distended. 
The worms were “milked” from the terminal 
ileum into the colon and the abdomen closed. 
Subsequent review of the preoperative roent- 
genograms clearly showed a tangled mass of 
worms contrasted against the gas in a distended 
segment of small intestine (Fig. 14 and 1B). 


Case 11. D.A.D., a twenty month old colored 
female was admitted to the hospital with a com- 
plaint of repeated vomiting for twenty-four 
hours. Passage of round worms in the stools had 
first been noted about two weeks ago, for which 
the patient had been treated with crystoids 


during the past week. One week ago she had 
also been treated for an upper respiratory infec- 
tion with injections of 400,000 units of penicillin 
on two successive days. The abdomen was dis- 
tended and several small firm masses were 
palpable. 

A scout film of the abdomen revealed worm- 
like shadows in distended loops of bowel (Fig. 
2). Without knowledge of the history, a tenta- 
tive roentgen diagnosis of ascariasis was made 
because of the similarity to the appearance 
seen in the previous case. 

The child was kept under observation in the 
hospital for six days without any further speci- 
fic therapy for the worms. The vomiting had 
subsided and she was not acutely ill. Daily 
injections of penicillin were given for a low 
grade upper respiratory infection. The passage 
of Ascaris worms in the stools was noted several 
times and four worms were vomited on one oc- 
casion. On the seventh hospital day specific 
therapy for the Ascaris infestation was begun, 
employing Hetrazan, } dram daily. This was 
continued for five days. During the remainder 
of the hospital stay, large numbers of live and 
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Fic. 2. Case 2. Scout film showing large distended 
midabdominal circular loop of small intestine, 
with poorly defined parallel strand-like densities 
of Ascaris lying side by side (“‘whirlpool” effect). 
Also a mass in the left lower quadrant (double 
arrows), representing a dilated portion of small 
intestine containing an Ascaris bolus in which the 
worm outlines are not as well defined as in Case 1. 


dead Ascaris worms were repeatedly found in 
the stools. The child was discharged on the 
ninteenth hospital day. Ten days later, the 
mother reported that she had again passed 
some worms. 


Case 11. W.J.H., a twenty-one month old 
colored male was brought to the hospital be- 
cause of a cough of three days duration. The 
mother stated that the child had appeared sick 
all day and refused food. The child was said to 
have been passing some worms in the stools at 
frequent intervals. The abdomen was greatly 
distended and the admitting physician re- 
ported palpation of a mass believed to be indica- 
tive of a bolus of worms. The temperature was 
99.2° F. No abnormality was noted on physical 
examination of the chest, but the roentgeno- 
gram showed a diffuse density of the lower two- 
thirds of the left lung field which was thought 
to be due either to pneumonia or to pleural ef- 
fusion, The blood count showed 16,200 white 
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blood cells with 52 segmented polynuclears, 
46 lymphocytes, 2 monocytes, and no eosino- 
phils. The hemoglobin was 10.5 grams and 
there were 3.8 million red blood cells. 

A scout film of the abdomen showed moder- 
ate gaseous distention of the small intestine and 
in the left lower quadrant there appeared to be 
a distended segment of small intestine contain. 
ing a tangled mass of bandlike densities which 
were interpreted as characteristic of Ascaris 
(Fig. 3). 

The child’s temperature rose to 102.6° F. on 
the first hospital day, but on daily penicillin 
treatment he showed no further temperature 
elevation except for a transitory rise to 101.2° 
F. on the fifth hospital day. Another chest film 
four days after admission showed clearing of 
the density in the left chest. 

The abdomen remained distended. Crystoids, 
0.2 gram, was given on the fifth hospital day. 
Subsequently the passage of numerous dead 
Ascaris worms was noted in the stools and the 
patient vomited at least one dead worm and 
expelled one through the nose. The child was 
discharged on the eleventh hospital day and 
has not returned to the clinic for follow-up. 


Fic. 3. Case 3. Scout film showing a distended loop 
of small intestine in the left lower quadrant con- 
taining an Ascaris bolus fairly well contrasted 
against the gas in the intestine, 
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DISCUSSION 


Intestinal ascariasis in children is usu- 
ally diagnosed from the history of passage 
of worms from the body orifices or by lab- 
oratory examination of the stools for ova. 
Since the 3 children reported here were 
known to have passed worms, the roent- 
genographic demonstration was of no great 
diagnostic significance. In other instances 
the radiologist might be the first to detect 
their presence if a scout film of the abdo- 
men on a child with acute abdominal symp- 
toms should demonstrate the cause of the 
trouble in the form of a mass of worms visi- 
ble within a gas-distended segment of in- 
testine. Partial or complete intestinal ob- 
struction due to a bolus of tangled worms 
most commonly occurs in the terminal 
ileum, because of narrowing of the lumen.’ 
Unnecessary surgical exploration might be 
avoided by correct diagnosis of such a situ- 
ation. However, volvulus may occur and a 
barium enema may sometimes be necessary 
to rule out an intussusception due to a 
worm bolus. Intussusception may be er- 
roneously suspected by the examiner be- 
cause of a readily palpable mass, which is 
in reality a worm-filled segment of small 
intestine. 

The administration of a vermifuge or 
purgative may help to cause the Ascaris to 
gather into large masses in the small in- 
testine and thus initiate increased colicky 
symptoms. It would seem that this oc- 
curred in 2 of the cases reported. Ochsner? 
believes that ‘‘the commonest error in drug 
therapy is the too vigorous employment 
of purgatives which may produce intes- 
tinal obstruction due to worms.” 

_ It is the concentration of many worms 
in One portion of the small intestine which 
accounts for the most striking roentgeno- 
graphic demonstrations. Although there is 
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usually not a complete intestinal obstruc- 
tion, the amount of gas present in the 
bowel provides the necessary contrast to 
reveal the worm densities. 


~ 


SUMMARY 


The roentgenographic demonstration of 
masses of Ascaris lumbricoides in the in- 
testinal tracts of children is sometimes 
possible without the introduction of con- 
trast media. 

The characteristic appearance of such 
worm masses causing partial intestinal ob- 
struction is described, with 3 illustrative 
cases. Its recognition may be of occasional 
diagnostic significance in the detection of 
vermicular ileus in children. 


1645 San Marco Boulevard 
Jacksonville 7, Florida 
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ROENTGENOLOGIC INVESTIGATION OF PATIENTS 
WITH HETEROSEXUAL DEVELOPMENT* 


By THEODORE A. TRISTAN, M.D.,¢ WALTER R. EBERLEIN, M.D.,t and 
JOHN W. HOPE, M.D.§ 


PHILADELPHIA, PENNSYLVANIA 


Preis problems in the diagnosis and man- 
agement of patients with heterosexual 
development have recently received much 
attention.*:* The present paper is intended 
to define the role played by the roentgen- 
ologist in arriving at the correct diagnosis 
in such instances, and to describe a roent- 
genologic technique by which he may de- 
rive the maximum amount of needed in- 
formation. 

It is important, at the outset, that the 
roentgenologist familiarize himself with a 
working classification of the common types 
of heterosexual development. The most 
widely used classification is morphologic, 
based upon the gonadal or genetic sex of 
the individual and the appearance of the 
external genitalia, and is as follows: female 
pseudohermaphroditism, presence of ovaries 
and male-appearing external genitalia; 
male pseudohermaphroditism, presence of 
intra-abdominal or inguinal testes and 
feminine development of the urogenital 
tract; and true hermaphroditism, presence 
usually of ovotestes and ambiguous de- 
velopment of the genitalia. 

A more functional classification is that 
of Wilkins:’ “sex reversals,” ambiguous 
sexual development due to a continued dis- 
turbance of the individual’s endocrine 
glands, beginning either in utero or ac- 
quired at a later age; and “‘intersexes’’ be- 
ginning in utero and due either to genetic 
or ill-defined maternal influences, but not 
due to any demonstrable endocrine disease 
in the individual. 

The commonest type of heterosexual de- 
velopment is unquestionably female pseu- 
dohermaphroditism secondary to congeni- 
tal adrenal hyperplasia. Next in frequency 


is male pseudohermaphroditism of un- 
known cause. Much less common is female 
pseudohermaphroditism not secondary to 
congenital adrenal hyperplasia. Rarest of 
all is true hermaphroditism. 

It appears from this confusion of termi- 
nology and from the observation of many 
patients that by gross inspection of the ex- 
ternal genitalia alone, one cannot decide 
the true sex of these individuals, explain 
the cause of the malformation, or even 
safely determine in every case whether the 
person should be reared as a male or a fe 
male. 

How should the problem be investigated, 
and in what way can the roentgenologist 
contribute? 

It must first be determined when the 
anomalous sexual development began. The 
congenital abnormalities are usually, but 
not always, evident at birth. Genital 
anomalies in the older child or adult may 
represent either an unrecognized congenital 
or an acquired condition. The next im 
portant step is to determine the exact ana 
tomic relationships: size of phallus (penis#, 
hypertrophied clitoris?), presence or ab 
sence of palpable gonads in the labioscrotal 
folds or inguinal canals, inspection of a va 
ginal orifice (urogenital sinus?) and rectal 
palpation of a uterus or prostate gland. At 
this stage the roentgenologist can supply 
valuable information by outlining with an 
opaque substance those internal structures 
communicating with the external orifice. 
The accuracy of such studies will depend 
upon how well the radiologist is acquainted 
with the proper technique, interpretation, 
and relative value of retrograde vaginog- 
raphy. 


* From the Departments of Radiology and Endocrinology, The Children’s Hospital of Philadelphia, Philadelphia, Pennsylvania. 
T Fellow in Radiology, The Hospital of the University of Pennsylvania and The Children’s Hospital of Philadelphia. 


t Department of Endocrinology. 
§ Director, Department of Radiology. 
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A traditional and still common procedure 
in many institutions is that of placing a 
rubber catheter into the orifice visible in 
the perineum and injecting a radiopaque 
material under fluoroscopic guidance. 
While this may at times be employed use- 
fully as a part of the technical procedure, 
exclusive reliance on this method will lead 
to interpretative errors. For example, on 
occasion the catheter, whether of pliable 
or rigid material, may enter an anterior 
urethral orifice located just inside the mar- 
gin of a urogenital sinus. Conversely, the 
catheter more frequently will bypass such 
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an opening and the injected material will 
outline a single structure, the urogenital 
sinus or vagina, which may be mistaken for 
the bladder (Fig. 14 and 2.4). Since the ob- 
ject of this procedure is to visualize all the 
orifices leading into the common sinus, 
such occurrences confuse the interpretation 
and lead to the erroneous conclusion that 
only an urethra and bladder are present. 
In preference to catheters and tubing, the 
use of the blunt metallic end of a syringe 
placed inside the urethral (or urogenital) 
orifice, and cushioned against the perineum 
with pads made of orthopedic cast sponge 


Fic. 1. A three week old colored child, believed to be a female, was admitted for sex determination. At birth 
a phallus 1.5 cm. was noted and a single perineal orifice posterior to the phallus. No labia majora or labia 
minora could be identified, but two folds of skin were present posterior to the single orifice. No gonads 
were palpable in the inguinal canals or skin folds. Rectal examination revealed a questionable uterus on 
palpation. A 24-hour urine contained 1.6 mg. of 17-ketosteroids (normal is less than 1.0 mg./24 hr.). 
(4) First attempt at visualizing the perineal structures. A catheter was passed into the single orifice and 
iodochlorol injected. A single structure is visualized which originally was called a bladder even though it 
is indented above and centrally placed. Two weeks later a second attempt was made and this time a blunt 
nosed syringe was employed. Now a bladder with a urethra and the vagina, all opening into a single uro- 
genital sinus, are visualized (B). The diagnosis therefore is female pseudohermaphroditism due to con- 
genital adrenal hyperplasia. 


ylvania. 


‘S 
un- 
male 
y to | 
st of 
rmi- 
any 
: 
a 
tures 
“ifice. 
pend 
tion, 
inog- 


564 


Theodore A. Tristan, Walter R. Eberlein and John W. 


Hope SEPTEMBER, 1956 


Fic. 2. A sixteen month old child was admitted because of a poor weight gain and vomiting. At one year 
of age the child’s physician found an enlarged clitoris. Physical examination upon admission revealed a 
well nourished and healthy looking white female with a tanned skin, an enlarged clitoris, and a single 
perineal orifice. Her urinary 17-ketosteroids were markedly elevated. (4) First attempt to visualize the 
perineal structures. A metal adaptor was used and only a single cavity was filled. This was properly 
identified as vagina. A second attempt was then carried out using a blunt nosed syringe. This time the 
bladder with a urethra and the vagina all opening into a single urogenital sinus were visualized (B). The 
diagnosis therefore is female pseudohermaphroditism due to congenital adrenal hyperplasia. 


rubber, will frequently demonstrate the 
entire urogenital sinus and bladder simul- 
taneously (Fig. 1B and 28). 

If the child is less than a year old, a 
“brat-board’” is used for immobilization. 
A blunt nosed syringe (not a “Luer’s 
lock”) is partially filled with 10-15 cc. of 
iodochlorol or 30 per cent urokon and the 
metallic end is padded with circular pieces 
of orthopedic cast sponge rubber (Fig. 3). 
The patient is placed in the lateral recum- 
bent position and injection of the perineal 
orifice is done under fluoroscopic guidance. 
In some instances a uterine cavity and the 
fallopian tubes will be demonstrated in ad- 
dition to the bladder and urogenital sinus 
or vagina (Fig. 4). A depression in the top 


of the urogenital sinus (vagina) represents 
the cervix and aids in the identification of 
such a structure (Fig. 14 and 5B). 

If the injection is done carefully, slowly, 
and with sufficient pressure applied evenly, 
the demonstration of only a single saccular 
structure should arouse suspicion. The an- 
terior position and configuration of the 
structure may suggest the urinary bladder 
(Fig. 64), or the superior and anterior in- 
dentation caused by the cervix and the 
location of the structure in the midpelvis 
may suggest the vagina. It is not safe to 
make either of these assumptions, however, 
and a rubber catheter should then be 
placed in the bladder if an urethral orifice 
can be found. If the urethral orifice is not 
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visible, a catheter blindly inserted into the 
urogenital orifice will, upon occasion, 
enter the bladder. 

When it is impossible to demonstrate 
more than a single structure by either 
retrograde injection or retrograde injection 
and catheterization, the patient should 
have intravenous urography. Once the 
bladder is filled with the opaque medium 
which has been excreted by the kidneys, 
serial roentgenograms are made, usually 
with a spot film device. The first film 
shows the filled bladder (Fig. 64), the sec- 
ond the bladder and the structure outlined 
by vaginography (Fig. 6B), and the third 
film is taken with barium instilled in the 
rectum, in addition to the previously vis- 
ualized structures (Fig. 6C). 

Unfortunately, female pseudohermaph- 
roditism with or without adrenal hyper- 


Fic. 3. (4) Immobilization on the “brat-board.” 
The child has been tied to this board for about 
five minutes and is asleep without use of sedation. 
(B) The “brat-board” with the child is turned into 
the lateral recumbent position and maintained in 
this position by sandbags. The perineal orifice is 
being injected with a blunt nosed syringe padded 
against the perineum by circular pieces of ortho- 
pedic cast sponge rubber. This procedure is carried 
out under fluoroscopic control and spot films are 
taken as iodochlorol is injected. 


Fic. 4. A ten day old child of indeterminate sex was 
admitted for study. Physical examination revealed 
a 2 cm. phallus without meatus, labioscrotal skin 
folds, and a midline orifice from which urine was 
seen to flow. No gonads were palpable in either 
the labioscrotal skin folds or the inguinal canals. 
Skin biopsy for chromosomal study was indeter- 
minate. Urinary 17-ketosteroids were in the low 
normal range and there was normal excretion of 
pregnanetriol. The single perineal orifice was in- 
jected with iodochlorol and a urogenital sinus, 
bladder, vagina, cervix, uterus, and fallopian 
tubes visualized. Exploratory laparotomy con- 
firmed the structures visualized by the roentgeno- 
graphic study. The right gonad was found by 
biopsy to be a testis and the left gonad to be an 
ovotestis. The child therefore is a true hermaphro- 
dite. 


plasia, male pseudohermaphroditism, and 
true hermaphroditism may all have the 
same type of malformation of the ex- 
ternal genitalia and identical findings by 
the roentgenographic examination outlined 
above. Several additional diagnostic meth- 
ods must be employed. The determination 
of urinary 17-ketosteroids will demon- 
strate an excessive excretion in cases of 
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Fic. 5. A seven year old colored girl was admitted because of vaginal bleeding. Physical examination was 
negative except for a moderate enlargement of the clitoris and early growth of pubic and axillary hair, 
A vaginogram revealed a normal appearing vagina. Note the identation caused by the cervix in the antero- 
posterior view (B). The lateral view (4) shows the vagina to be centrally placed in the pelvis. Laboratory 
studies were all normal. The girl therefore is a normal female with an early menarche. 


congenital adrenal hyperplasia. The uri- 
nary excretion of pregnanetriol!? is char- 
acteristically elevated in congenital ad- 
renal hyperplasia. Another important labo- 
ratory procedure is the determination of 
chromosomal sex by either skin biopsy or 
buccal smears,*® which will also help dif- 
ferentiate certain types of ambiguous sex- 
ual development. In instances in which 
these laboratory tests are not diagnostic, 
one must resort to exploratory laparotomy 
and biopsy of the gonads. 

Table 1 lists the results of these diagnos- 
tic methods in the various types of hetero- 
sexual development. This discussion has 
omitted those patients with simple hypo- 
spadias or with cryptorchidism in whom 
there are no other signs of heterosexual de- 
velopment. 


It is apparent that the roentgenologist 
can offer the clinician considerable help in 
arriving at the correct diagnosis by dem- 
onstrating the internal anatomy of the 
lower genitourinary tract, particularly the 
presence or absence of a urogenital sinus. 
While vaginoscopy is sometimes informa- 
tive, roentgenograms, properly made, are 
more often of greater diagnostic value. 


SUMMARY 


1. The team of endocrinologist, pedi- 
atrician, and pediatric surgeon can profit 
from a roentgenologic examination made 
to demonstrate the anatomic relationships 
of the genitourinary tract in patients with 
heterosexual development. The radiologist 
must be acquainted with the proper tech- 
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Fic. 6. An eighteen month old white female 
admitted because of an enlargement of the 
clitoris since the age of five months, black 
pubic hair, and dribbling of urine. Physical 
examination revealed a phallus 2.5 cm. long, 
pubic and axillary hair, and areolar pigmen- 
tation. A single perineal orifice was present 


was just posterior to the phallus. A 24-hour urine 
hair. contained 14.9 mg. of 17-ketosteroids. In- 
tero- travenous urography was carried out which 
tory revealed normal kidneys. Once the bladder 
was full of the contrast medium a lateral 
roentgenogram of the pelvis was taken (4). 
gist With the contrast medium still in the blad- 
i. der, vaginography using iodochlorol was exe- 
P cuted through the single perineal orifice. 
iem- This revealed the vagina (B). Finally, for 
the completeness, barium was instilled in the 
the rectum (C). Exploratory laparotomy con- 
nus. firmed the roentgenographic findings and 
mal biopsy of the gonads showed them to be 
| ovaries. The patient therefore is a female 
Ba. pseudohermaphrodite due to congenital 
adrenal hyperplasia. 
nique, interpretation, and relative value 3. A technique for the retrograde injec- 
= of such studies in order to avoid the pitfalls tion of the perineal orifice of such a patient, 
oie inherent in such examinations. together with illustrative roentgenograms 
wi 2 _ 2. The classification of the abnormalities of the common findings and common errors 
hips : heterosexual development is listed, and is presented. 
ogist tadioloc The Children’s Hospital of Philadelphia 
adiologist, and the value of the informa- ; +40 Bainbridge Street 
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TaBLe I 


External 


Classification Etiology Genitalia 


Laboratory Findings Chromo- 
somal 


Sex 


Roentgenologic 
Findings Pregnane- 


17 K-S triol 


I. Congenital 
1. Female pseudoher- 
maphroditism 
a. adrenal (“‘sex re- 
versal’’) 


adrenal hyper- 
plasia 


urogenital sinus 


and large phallus 


urogenital female 


sinus 


high high ovary 


(“in- | unknown cause 


(? genetic) 


b. non-adrenal 
tersex’’) 


same 


same normal normal female | ovary 


2. Male pseudohermaph- 
roditism (“intersex”) 


gonadal dys- 
genesis; un- 
known cause 


cryptorchidism 
and perineal ure- 
thral orifice; 
urogenital sinus 


blind vaginal normal male 
pouch and peri- 
neal urethra, or 


urogenital sinus 


normal testes 
variously 
mal- 


formed 


normal male or 
female (rare); 
usually as in 

I or 2 


3. True hermaphrodi- 
tism (“intersex’’) 


? genetic 


male or 
female 


normal (rare); 
usually like 
or2 


Ovotestes 
or ovary 
and testis 


II. Acquired 
1. Virilization of female 
(“sex reversal’’) 


adrenal tumor 
or hyperplasia; 
arrhenoblas- 
toma 


hypertrophied 
clitoris 


normal normal female 


2. Feminization of male 
(“‘sex reversal”’) 


adrenal tumor; 
chorionepithe- 
lioma 


breast enlarge- 
ment 


normal male plus 


normal normal testis 


or high 


normal 
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HEREDITARY METAPHYSEAL DYSOSTOSIS* 


By ROBERT LENK, M.D. 


_ case of hereditary dwarfism de- 
scribed here is similar in its general 
manifestations to a case of congenital bone 
dystrophy described in the literature, but 
as far as I can ascertain, a hereditary mal- 
formation of this kind has not so far been 
reported. 


REPORT OF CASE 


M.H., a girl aged two, was referred for roent- 
gen examination of the pelvis because of a sus- 
picion of congenital dislocation of the hip. 

The child was normal in weight (3,150 gm.) 
at birth. Immediately after birth the mother 
noticed that there was “something wrong with 
the legs,” but was unable to give more accurate 
information. Not satisfied with the child’s de- 
velopment, a doctor was consulted six months 
later. He suspected rickets or congenital 
syphilis but roentgen examination was not 
made. Kahn and Wassermann tests were nega- 
tive in child and parents. The child was 
treated with vitamins A and D and gained in 
weight. Nevertheless, she was stunted in 
growth and was therefore sent for roentgen 
examination. 

At this time the height was 72 cm. with a 
striking shortness of the lower extremities and 
a relatively well-developed trunk. There was a 
waddling gait. The head was not strikingly 
large and the features of the face were regular; 
there was no saddle nose. No pathologic findings 
were noted in the internal organs. Blood find- 
ings were normal. The child’s intelligence 
seemed to correspond to her age. 

The mother and a sister, aged four, were also 
rather small but normally proportioned and 
normally developed. As far as the mother 
knows there have been no cases of dwarfism or 
other malformations among her forebears. 

The father, thirty-seven years of age, was the 
smallest in the family (137 cm.) and had the 
same waddling gait as the child. His older 
brother, his father, as well as his father’s 
brother and his grandfather were abnor- 
mally small and also had the same waddling 
gait as the child. The father’s legs and arms 
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Fic. 1. Pelvis of the child’s father. Bilateral 
coxa vara. Healed slipped epiphyses. 


were remarkably short; his trunk was well- 
developed. The features of his face were normal. 

Roentgen Examination of the Father. (Fig. 1) 
Pelvis: Normal configuration; bone structure 
normal; bilateral coxa vara, flattened acetabula. 
Both femoral heads overlap the lower rim of the 
acetabula, possibly the result of healed slipped 
epiphyses. 

(Fig. 2) Right knee: Genu varum as a result 
of bending of tibial shaft in the region of the 
metaphysis. The condyles of the femur are 
broadened upwards. 

(Fig. 3) Right hand: The metacarpal bones 
as well as the proximal phalangeal bones are 
short but not thick. 

The growth disturbances limited to the long 
bones with normal development of the trunk 
skeleton represent a part of the symptomatol- 
ogy of chondrodystrophy (achondroplasia). 
However, all other characteristic signs of this 
congenital malformation are absent, i.e., the 
broadening of the bone ends, the flat pelvis, the 
big skull with its shortened base, the saddle 
nose as well as the characteristic physiognomy. 
Without classifying the case as one of the known 
types of congenital dwarfism, it is best de- 
scribed as an endochondral growth disturbance 
which, on the one hand, is characterized by in- 
hibition of the growth of the long bones and, on 
the other hand, by epiphyseal slipping. The 


latter is sometimes considered to belong to the 


* From the X-ray Department, Municipality Hospital, Tel Aviv, Israel. (Consultant Radiologist, Prof. R. Lenk.) 
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Fic. 2. Right knee joint. Genu varum as a result of 
bending of tibial shaft in the region of the metaph- 
ysis. 


group of osteonecroses. In this case, however, 
the epiphyseolysis may be interpreted to be the 
result of insufficiency of the epiphyseal carti- 
lage. The completely normal configuration of 
the epiphyseal end of the shortened bones as 
well as the localization of the described changes 
in the region of the knee joint gives rise to the 
assumption that the growth disturbance was 
limited to the metaphyseal portion of the 
epiphyseal cartilage. 

Roentgen Examination of the Child. (Fig. 4) 
Pelvis, hip joints, and adjoining parts of femoral 
shaft: Normal structure of bone, normal con- 
figuration of pelvis, acetabula well-developed, 
roofs of acetabula in normal position, slightly 
flattened; the femoral heads are of large size, 
normal in position, configuration, and structure. 
The femoral necks are short, in vara position, 
their medial ends irregularly but sharply lim- 
ited by the normally broad preparatory zone 
of calcification. In the abnormally broad epi- 
physeal cartilage there are small deposits of 
bone close to the femoral neck. Anatomic inter- 
pretation: Normal development of the epiphy- 
ses, poor development of the metaphyses. In 
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Fic. 3. Right hand. Remarkably short 
metacarpal bones. 


view of the fact that the visible metaphyseal 
ends are limited by means of a normal zone of 
calcification, the radiable zone between metaph- 
ysis and epiphysis has to be interpreted as 


Fic. 4. Pelvis and hip joints of the child. Normal fem- 


oral heads. The femoral necks are short, 1f- 
regularly limited by the preparatory zone of calci- 
fication. Broad epiphyseal cartilage with small 
deposits of bone. 
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being due to abnormally broad and irregularly 
configurated epiphyseal cartilage into which 
small islands of bone are incorporated in the 
region adjoining the femoral shaft. The picture 
has, therefore, to be interpreted as showing a 
strongly delayed and irregular ossification of the 
epiphyseal cartilage in its metaphyseal part and 
at the same time a normal development of the 
bony epiphysis. This interpretation is con- 
firmed by the following roentgenogram: 

(Fig. 5) Right knee joint: Epiphysis of tibia 
and femur well developed and normally formed. 
The epiphyseal junction of the femur, especially 
in its medial half, is abnormally broad, and 
within the irregularly limited bony metaphysis 
we find a translucent zone made up of a number 
of small round foci. The same changes can be 
observed to a lesser degree in the medial third 
of the metaphysis of the tibia. The described 
translucencies in connection with the broad- 


Fic. 6. Right hand. Carpal bones and all epiphyses 
developed according to age. Irregular preparatory 
zones of calcification with small indentations. 


ened epiphyseal junction must be interpreted 
as being cartilage deposited in the bony metaph- 
ysis. This indicates that, here also, there is 
insufficient ossification of the metaphyseal part 
of the epiphyseal cartilage but normal ossifica- 
tion of the epiphysis itself. 

(Fig. 6) Right hand: Carpal bones, epiphysis 
of radius and all the epiphyses of the metacarpal 
and phalangeal bones are normal for this age. 
Normal configuration and bone structure of the 
shafts. The metaphyseal ends of the radius and 
ulna are limited by broad, irregular preparatory 
zones of calcification, with small indentations. 
It would be difficult to differentiate this ap- 
pearance from healed rickets when viewed by 
itself. However, even here, especially the in- 
dentations of the metaphyseal ends speak for an 
inhibition of the ossification of the epiphyseal 
cartilage. 

Fic. 5. Right knee joint. Well developed epiphyses (Fig. 7) Thorax: Normal appearances of ribs 
of tibia and femur. Abnormally broad epiphyseal nd clavicles. Each humeral head consists of 
junction. Small round deposits of cartilage in the two well-developed, normally limited centers of 
metaphyses of femur and tibia. ossification of normal size and structure. The 
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Fic. 7. The bony thorax. Normal ribs and clavicles. 
Short shafts of the humeri. Well developed hu- 
meral heads consisting of two centers of ossification. 
Irregularly limited metaphyseal ends. Broadened 
epiphyseal junction with small bony deposits. 


shafts of the humeri are strikingly short; the 
corticalis and spongiosa are normal. The meta- 
physeal ends are thick and limited by a rela- 
tively wide zone of calcification which shows 
multiple indentations as originating in the 
epiphyseal junctions. The epiphyseal junction 
is broadened and in its distal part shows small 
bony deposits. These changes are to be inter- 
preted in the same way as has been described 
when dealing with the hip and knee joints. 
Roentgenograms of the skull and spine were 
also made. The dorsal and lumbar vertebrae as 
well as the intervertebral disks were normal. 
The skull was normal, the base was not short- 
ened; there were no signs of increased intra- 
cranial pressure nor of other abnormality. 


DISCUSSION 


Both the negative serological tests of 
parents and child and the roentgenographic 
appearances tend to exclude syphilis. 
Whether the child’s illness was complicated 
by mild rickets at the age of six months, 
later cured by appropriate therapy, can 
no longer be decided. Certainly, all the 
known and characteristic signs of active or 
healed rickets are now absent. The fact that 
the metaphyseal bone end terminates with 
a preparatory zone of calcification proves 
that the distally situated, irregular, broad 
zone of increased radiability does not con- 
sist of noncalcified osteoid tissue but rather 
of cartilage. 

From a study of the various roentgeno- 
grams the following manifestations of the 
case as a whole can be cited: 
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. Signs of endochondral growth dis- 

turbances, i.e., (a) inhibition of 

growth of all long bones, and (b) in- 

sufficient and irregular ossification of 

the metaphyses. 

. Bilateral coxa vara. 

. Normal development of epiphyses. 

. Normal development of centers of 
ossification of carpal and tarsal bones. 

. Absence of signs of periosteal growth 
disturbance. 

6. Normal skeleton of trunk and skull, 

7. Heredity with a strongly dominant 

character. 

An attempt to fit this symptom complex 
into one of the known forms of growth 
disturbances encounters difficulty because 
there is hardly a chapter of human pathol- 
ogy which is characterized by such confu- 
sion in nomenclature as that of growth dis- 
turbances. The reason for this is that so 
little is known about their pathology. The 
nomenclature for one and the same condi- 
tion changes from author to author, fre- 
quently with the addition of one or more 
authors’ names, often differing according 
to the nationality of the author or the origin 
of the reference. Some forms are presented 
by individual authors as disease entities, 
sui generis, while these are considered by 
others as modifications of a certain disease 
group. And here again the assignment of a 
case to a certain group changes from author 
to author. 

The signs in our case prove conclusively 
that the condition belongs to the group of 
pure endochondral growth disturbances. 
However, the findings differ essentially 
from the most important and _ frequent 
representative of this group, chondrodys- 
trophy (achondroplasia), in the following 
respects: (1) absence of developmental dis- 
turbances in the epiphyses as well as in the 
centers of ossification of the small bones, 
and (2) absence of typical changes in the 
skull and of certain secondary appearances 
like saddle-nose and flat pelvis. 

Neither can the case herein reported be 
assigned to the group which has been clas- 
sified and indexed by Cocchi* under the in- 
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clusive title “‘polytopic enchondral dysos- 
toses” (types Léri, Morquio, and 
Pfaundler-Hurler) for in the above group 
there is never absence of epiphyseal de- 
formity. In addition, in the last two men- 
tioned types, there is also found a marked 
deformity of the vertebrae. Finally, the 
pathologic changes do not appear at birth 
but usually after the first year of life. 

There are described in the literature a 
few cases in which the growth disturbances 
are limited to the metaphyses. In 1931 
Pyle® reported a case of unusual bone de- 
velopment in a boy aged four who later, 
at the age of eleven, together with his sister 
who was four years younger, was described 
under the term “familial metaphyseal dys- 
plasia” by Bakwin and Krida.? The two 
children, tall and slim, exhibited genua 
valga. The long bones showed, in -part, 
broadening and such extreme porosity that 
the cortex in the distal third could hardly 
be made out, but the epiphyses were nor- 
mal. Similar cases in a brother and sister 
were described by Hermel, Gershon-Cohen, 
and Jones.’ The films in these showed sim- 
ilarity to the flask-like broadening of the 
distal ends of the long bones seen in 
Gaucher’s disease and in Cooley’s anemia 
as well as in certain healing stages of rickets 
and of osteomyelitis. There is here a faulty 
coordination between endochondral and 
periosteal bone growth (Drey’‘). 

Sear’ described the case of a nine year 
old boy who showed some similarity with 
the cases described by Pyle.® He expressed 
the opinion that the loosening of themetaph- 
ysis is caused by cartilaginous deposits 
and considered that this was a variant of 
Ollier’s disease (dyschondroplasia). Sear!” 
classified his case as metaphyseal dysosto- 
sis. Jansen’ described a case in 1934 which 
he called metaphyseal dysostosis, to which 
Sear was referring. This case has been re- 
viewed by Fairbank,’ and it seems to be 
the only case found in the literature com- 
parable from a gross pathologic point of 
view with ours. 

Jansen* reported the case of a ten year 
old boy with no evidence of abnormality 
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either in the forebears or in the brother. 
There was a clubfoot at birth, later cor- 
rected. Marked shortening, thickening, 
and broadening of the shaft near the joints 
of the lower extremities was present. The 
vertebrae were normal as was the length of 
trunk. The epiphyses of the long bones 
were normal. The metaphyses were still 
cartilaginous and irregular, broadened, and 
short, and in some places deformed and im- 
pregnated with calcium salts. There were 
marked changes in the metaphyses of the 
metacarpal and phalangeal bones. The 
width of the epiphyseal junctions was un- 
usual and small islands of bone were de- 
posited here, especially in the proximity of 
the shaft ends. The histologic examination 
of a piece of the lower tibia showed cartilage 
cells partly organized in small nests, partly 
forming large bulbous ‘‘myxedematous”’ 
cells. The border between bone and carti- 
lage was most irregular. 

This is the only case found in the litera- 
ture in which the disturbance of endo- 
chondral bone growth is confined to the 
metaphyses. It was the major finding, just 
as in our case. It should be added, however, 
that Fairbank® mentioned in a short note 
2 other cases which showed widespread 
metaphyseal dysplasia. These are not ade- 
quately described. 

There are a few minor details in which 
Jansen’s case differs from the one herein 
described, but the fundamental point of 
difference lies in the fact that Jansen ap- 
parently was dealing with a solitary mal- 
formation while in our case there is a posi- 
tive, dominant heredity of remarkable ex- 
tent. It is clear from the description of the 
father’s roentgenograms in our case that 
here, too, we are dealing essentially with 
the results of a metaphyseal disturbance. 
There can be no doubt that an endo- 
chondral growth disturbance is present in 
all the members of this family of dwarfs. 
There may be some differences in the find- 
ings in different individuals, especially as 
to type and degree; this is not surprising 
even though it is an inherited disturbance. 
Whether the inheritance of a damaged 
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gene, responsible for endochondral develop- 
ment, produces a general endochondral 
growth disturbance, .e., a chondrodystro- 
phy, or a disturbance confined tothemetaph- 
ysis, i.¢., a metaphyseal dysostosis, seems 
to be dependent on the stage of embryo- 
logic development at the time when the 
disturbance begins. But the hereditary 
character of the process seems unequivocal. 

Jansen believes that the abnormality in 
his case was the result of pressure of a too 
narrow amnion on the embryo; in other 
words, the outcome of an intra-uterine 
trauma. In his case, besides the clubfoot, 
there were some changes in the skull which 
might be explained on such a mechanical 
basis. The disturbances in ossification are 
considered to be a result of disturbances 
of nutrition of those cells which are in the 
stage of development, for example, the 
metaphyseal cartilage cells. Jansen tends 
to explain a great number of malformations 
such as certain distortions of the skull, 
spina bifida, Sprengel’s deformity, chondro- 
dystrophy, mongoloid idiocy, dysostosis 
cleidocranialis, osteogenesis imperfecta, 
luxatio coxae congenita, clubfoot, etc., as 
due to a tight amnion. I do not wish to dis- 
pute this well conceived and extensively 
applied hypothesis. But I do not believe 
that this can be considered a hereditary 
phenomenon even though Jansen implies 
that there may be the heredity of a patho- 
logic “‘amnion gene.” 

In the case herein reported, all the 
changes can be explained as being the re- 
sult of a disturbance of metaphyseal ossifi- 
cation. Furthermore, the abnormal process 
is a part of a biologic heritage of the father 
and all the male forebears; it can, of course, 
not be excluded, although it seems ques- 
tionable that in this biologic heritage there 
also exists an ‘‘amnion gene.” It appears 
to be more reasonable to accept the theory 
that the gene which is responsible for endo- 
chondral bone development has been hered- 
itarily damaged. 

I believe that the nomenclature and 
classification of such disturbances should 
follow the principles proposed by Sear for 
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the congenital bone dystrophies. The dis- 
turbances should be classified according 
to whether they (1) originated in membran- 
ous or cartilaginous bones, and (2) affected 
periosteal cr endochondral ossification. 

There are mixed forms and these must 
be taken into account. To the nomencla- 
ture formed on this basis should be added 
a qualifying attribute, expressing the path- 
ogenesis so far as it can be ascertained, for 
example, whether congenital (such as those 
due to intra-uterine trauma) or hereditary, 
hormonal, etc. From this point of view 
Jansen’s case and our case differ; his is con- 
genital due to intra-uterine trauma, ours is 
hereditary. The name metaphyseal dysos- 
tosis on a hereditary basis, or hereditary 
metaphyseal dysostosis is proposed since 
it seems that the case described is the first 
of its type reported in the literature. 


SUMMARY 


Roentgenograms of a two year old child 
with disproportionate dwarfism showing 
signs of endochondral growth disturbance 
of the long bones are presented. This 
change is limited throughout to the meta- 
physeal part of the epiphyseal cartilage, 
while all the epiphyses, as well as the cen- 
ters of ossification of the small bones are 
normal. The father, uncle, grandfather, 
granduncle, and greatgrandfather suffered 
from similar dwarfism. This is the first case 
of metaphyseal dysostosis on a hereditary 
basis described in the literature. The differ- 
ences from Jansen’s case of metaphyseal 
dysostosis are discussed. 


204 Hayarkon Street 
TelAviv, Israel 


I am greatly indebted to Dr. George Politzer, 
Professor of Embryology of the University of 
Vienna for information on embryologic as well 
as teratologic problems. 
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INFANTILE CORTICAL HYPEROSTOSIS 


SEPTEMBER, 1956 


REPORT OF TWO CASES WITH REVIEW OF POINTS OF DIFFER- 


oo presentation has four purposes: 
(1) to present 2 additional cases of 
infantile cortical hyperostosis to the litera- 
ture, one of which has certain additional 
features hitherto unreported; (2) to sum- 
marize some of the roentgenologic features 
in 34 cases previously reported in the avail- 
able literature; (3) to review the chief 
points of differential diagnosis of infantile 
cortical hyperostosis and hypervitaminosis 
A; and (4) to re-evaluate these reported 
cases in relation to the points of differential 
diagnosis. 


REPORT OF CASES 


Case 1. C.F., a white female, born on 
January 12, 1950, at the Bethania Hospital, 
became irritable at three months of age and 
shortly thereafter developed swelling of both 
sides of the face. 

The mother, a multipara, was RA negative. 
The father was thirty-eight years of age, living 
and well. There were 3 other children, living 
and well. This pregnancy was uneventful, but 
the mother’s RA antibody titer increased and 
because of this, labor was induced. A normal 
delivery ensued and the infant breathed spon- 
taneously. At birth the child weighed 7 lb., 2 
oz.; height was 20 inches; the head measured 
14 inches and the chest measured 13 inches. 

Physical examination at birth revealed a 
pale baby without any abnormalities. The red 
blood cell count was 4,590,000; hemoglobin 
was 14 grams. There were 19,000 leukocytes, 
with 36 per cent polymorphonuclears and 64 
per cent lymphocytes. Many nucleated red 
blood cells were seen. The baby was found to be 
international type O RA positive. Four trans- 
fusions of 60 cc. each were given on the first, 
second, third and fourth days of life. During 
this time the nucleated red cells gradually 
decreased in number. The patient did well and 
was discharged on the tenth day. Weight at 
that time was 7 lb., 84 0z.; red blood cell count 
was 4,660,000; hemoglobin was 14 grams; 
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there were 13,000 leukocytes, with 75 per cent 
lymphocytes, 23 per cent polymorphonuclears 
and 2 per cent eosinophils. 

The course in the hospital had been unevent- 
ful except for the.passage of brick red urine on 
the second day after birth. She took her 
formula well and growth and nutrition in the 
next few weeks were normal. At three months 
of age the infant became irritable and shortly 
after this the parents noted bilateral swelling 
of the face (Fig. 1). A low grade fever was pres- 
ent. Physical examination at this time re- 
vealed marked bilateral symmetrical swelling 
in the submaxillary regions. Both eyelids were 
markedly reddened and the conjunctivae were 
edematous and pale. Routine urinalysis was 
normal, The hemoglobin was 9.8 grams and 
red blood cell count was 3,500,000. There were 


Fic. 1. Case 1. C. F., aged three months. Bilateral 
facial swelling, more marked on the right. 
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17,000 leukocytes, with 38 per cent poly- 
morphonuclears, 60 per cent lymphocytes and 
2 per cent monocytes. The red cells were hypo- 
chromic. Therapy with antihistaminics and 
other symptomatic measures was of no benefi- 
cial effect. At four months of age roentgeno- 
grams of the mandible revealed slight but 
definite cortical thickening. A skeletal survey 
showed no other bones involved at this time. 
At five months further roentgenograms showed 
cortical thickening of the lower seven ribs 
on each side. The hyperostosis of the mandible 
had increased. Both ulnae were also involved. 

Irritability and fever persisted for the next 
two months with pseudoparalysis of the right 
arm present for three weeks during this time. 
Only symptomatic therapy was attempted. 

Improvement began at about five months, 
and at eight months the infant appeared 
healthy. Roentgenograms at thirteen and fifteen 
months showed the cortices of the involved 
bones to be heavier and thicker with apparent 
incorporation of the periosteal reaction into 
the cortex. At this time both radii and the 
right tibia showed evidence of involvement. 
This had not been apparent at the time of onset 
of the symptoms (Fig. 2). 


Comment. Case 1 presented the typical 
clinical picture of infantile cortical hyper- 
ostosis; 7.e., onset in the first six months of 
life, irritability, low grade fever, soft 
tissue swelling of the mandibular region 
and subperiosteal new bone formation in 
the bones adjacent to the area of soft tissue 
swelling and also in other bones not ac- 
companied by soft tissue swelling. Pseudo- 
paralysis, a less common finding, was also 
present. Recovery was spontaneous and 
uneventful, as is the rule. 


Case 11. N.E., a white female, born on June 
4, 1949, at the Wichita General Hospital, was 
brought back to the hospital at two weeks of 
age as a feeding problem. 

The patient was delivered normally after a 
full term pregnancy. A negative Wassermann 
reaction was obtained on the mother’s serum 
during pregnancy. After birth, the infant would 
take only small amounts of formula, about half 
an ounce of evaporated milk, boiled water and 
Karo syrup. She slept most of the time and did 
not cry. On admission, at the age of two weeks, 
the patient was markedly dehydrated. There 
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Fic. 2. Case I. C. F. Drawing showing roentgeno- 
graphic extent of skeletal involvement. 


were some convulsive movements of the arms. 

Physical examination at this admission re- 
vealed an acutely ill infant with dry, parched 
skin. No abnormal physical findings were noted 
other than an obvious prominence of both in- 
ternal malleoli. This was thought to be due to 
the fetal intrauterine position. Routine urinaly- 
sis was normal. The hemoglobin was 14 grams; 
red blood cell count was 4,000,000, and white 
blood cell count and differential showed 11,800 
leukocytes, 50 per cent polymorphonuclears, 
34 per cent lymphocytes, 3 per cent basophils, 
6 per cent eosinophils and 7 per cent mono- 
cytes. 

Feeding was accomplished by gavage. Dur- 
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ing the next eight weeks the patient gained 2} 
pounds and at two and one-half months 
weighed 9 lb., 4 0z. She continued to be le- 
thargic, never cried, had poor muscle tone and 
was unable to hold her head up or eat. She 
was then transferred to another hospital with 
a discharge diagnosis of amyotonia congenita. 

Physical examination at this time revealed 
a well developed, well nourished infant unable 
to cry when stimulated by pain. Again, no 
significant abnormal findings were noted other 
than a bowing of the tibiae and a prominence 


Fic. 3. Case 1. N. E. (4) Minimal mandibular hyperostosis at the age of three months. (B) Aged eight 
months. Marked progression of mandibular involvement. (C) Aged eight months. Extensive hyperostoses 
of the ribs. The necks of the ribs are not involved. (D) Aged eight months. Tarsal bone involvement. 
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of the internal malleoli. Hemoglobin was 11 
grams; red blood cell count was reduced to 
3,000,000; leukocytes 10,000, with polymor- 
phonuclears 33 per cent, lymphocytes 60 per 
cent, basophils 6 per cent, and eosinophils 1 
per cent. Urinalysis was normal. Blood Was- 
sermann tests on both the mother’s and child’s 
serums gave a nonsyphilitic reaction. The 
serum phosphatase was 5.4 units (Bodansky) 
per 100 cc. of blood serum. The serum phos- 
phorus was 4.8 mg. per 100 cc. The serum 
calcium was 9.§ mg. per 100 cc. Cerebrospinal 
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fluid from the ventricle was normal. Wasser- 
mann reaction on this fluid was negative. 

Roentgenograms of the long bones disclosed 
scattered cortical thickenings. Bilateral sub- 
dural taps revealed no evidence of subdural 
hematoma. A neurologic examination revealed 
exaggerated patellar reflexes, extensor plantar 
responses, and moderate spasticity, especially 
of the lower extremities. The clinical diagnosis 
was cerebral agenesis. Pneumoencephalography 
was not done. 

Roentgen examination of the skeleton when 
the child was three months of age revealed 
evidence of hyperostosis of the mandible, 
scapulae, all the long bones of the upper ex- 
tremities, eleven pairs of ribs, the iliac bones of 
the pelvis, both femora, tibiae and the talus 
and calcaneous of each foot (Fig. 3). There 
were no changes present in the clavicles, bones 
of the hands or metatarsals. No disease was 
present in the metaphyseal areas or ossification 
centers in the epiphyses. , 

Re-examination five months later, when the 
infant was eight months of age, showed no 
new bones involved. The cortices were becom- 
ing closely continuous in appearance with the 
envelope of newly formed bone. The mandibular 
changes were more obvious on this examination. 
The clavicles remained uninvolved. 

The infant was kept in the hospital for the 
remainder of its life. During this stay the 
temperature was normal except for a few spikes 
to 100-101°F. The leukocyte count remained 
elevated, averaging about 12,500 with a rise 
to 19,200 three days before death. Feeding was 
accomplished most of the time by gavage. At 
eight months the child weighed 13 pounds. At 
8¢ months she, became cyanotic after every 
feeding. Her course was progressively retro- 
gressive. Her temperature rose to 103-104°F. 
At exactly nine months of age she died. An 
autopsy was not obtained. 


Comment. Case 11 was atypical in several 
respects. The time of onset was difficult to 
determine. Irritability, fever and the feed- 
ing problem were present almost from 
birth. No mention of a noticeable swelling 
of the jaws was ever recorded. The involve- 
ment of the talus and calcaneus (Fig. 3D) 
has not been previously recorded. The 
pelvic bones have been involved in only 1 
other reported case. In this patient there 
Was extensive involvement of the skeleton 
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A, 


Fic. 4. Case u. N. E. Drawing showing roentgeno- 
graphic extent of skeletal involvement. 


(Fig. 4). The roentgen findings and the on- 
set before the sixth month of life were 
characteristic. The termination of this 
process by death is unusual, although in 
this case it was attributed to the cerebral 
abnormality. 


DISCUSSION 


The accompanying table (Table 1) is a 
summary of 34 cases of infantile cortical 
hyperostosis compiled from the available 
literature, including the age of onset, 
incidence of fever and the bones involved. 
The frequency of involvement of various 
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TaBLe | 
SUMMARY OF 34 PREVIOUSLY REPORTED CASES 
fel lle 
| | | 
Report Case Onset Temp. | Other Bones Remarks 
Roske I ? ? | 
Caffey and Silverman’ Ber 101 | 2 I | | 2 | 9 2 | | 
wk. | tor-ro3 |} | 2} 2| 2 | 9 }|2]2 
III | 10 wk 100 re | | 1 2 | 
IV 2 wk Normal | 1 & ‘2 2 
Caffey** 16 I | I 2 2 
7Ww orma I | } ? | 
IV 16 wk 101-102 | f | 2 | vi? 2 | ? | 
VI | 11 wk 102.5 | I I | Parietal bones Case also reported by Whipple 
Sherman and Hellyer*} I | 101 Other bones 
roentgenographed | 
II | 16 wk 101-102 | I 2 rt | Mult | 
Ill 5 wk Normal | 1 | | 2 | 2 | Mult.| 2 
IV 6 mo 101 I I | Complete skeletal survey not 
| made 
3 wk 99.8 | 1 
Shuman!’ I | 16 wk. | ror-102 | 1 | | | 2 | Mult 
Chen and Yu* I | before | Normal | 1 | | 2 | | | 2 | 
6 mo | | | | 
Thompson, C. G.2° I | 44.mo 102 I | 2 | Pubis? 
Gipson and Clark” I 7 wk 101 I 2 | Mult cae —-. 
Thoman and I 6 wk. Slightly I | I I No mandible roentgenograms: 
Murphy'* elevated | | until 6-8 wk. after onset 
Kane and Borzell'® I | 13 wk. | 101-103 | I I | | Mult.| 1 1 | | 
Delano and Butler!® I | 12 wk. | 101.4 | 2 | 2 | | | 2 _ 5th metatar- | Mandible said to be negative. 
| sals 
Charlotte Fisk" I | 14wk. | 100.2 | 1 | | I | I | 
Dickson, Luckey and | | | 
Logan!? I 8 wk. 100.6 I I | I | 
silverman!’ 12 wk. evat rie 2 
III | 6} mo. | Elevated | 1 ie | 2 aia Good evidence of scurvy 
IVt| 8 wk. 102.8 I Po Mult. 
Mossberger I 4 mo. | 102 I 2 2 Other bones not | 
Burke and Ross* I | 13 wk | 105 I | | | x | Mult | 2 
Traisman®! I | 14 wk. | 101 1 | | | 
Thatcher” I 2 mo 101.6 | I | 
Bauman and Lubel!! I | 24 mo. 101.6 | I | | | | I Pelvic bones 
Boyes and Demy? I ? ? | I | 212 | Mandible evidently not 
roentgenographed 
II 2 wk. | Normal | 5124.12 | 2 | 2 
Van Zeben” III | Details of distribution not available in abstract in Radiology, 1949, 52, 456 | 
Burke? III | All had onset of syndrome before 6 months and none showed evidence of hypervitami- 


nosis A 


* Cases 1 and v of this second report of Caffey’s are now felt by him to have been hypervitaminosis A. 
+ Mandible and thorax not examined. 
t Cases v, v1, and vi not given in detail since they do not satisfy current diagnostic criteria. 


bones is shown in Figure 5. Mandibular 
involvement is almost universally present. 
In 2 cases the mandible was not examined, 
while in 2 others it was said to have been 
normal. However, this may not be sig- 
nificant since it is well known that in- 
volvement of all bones is not necessarily 


obvious. 


manifest simultaneously. This was true in 
both of our cases. The mandibular involve- 
ment in Case 11 was almost imperceptible 
on the first examination. Three months 
later, the cortical thickening was quite 


The onset of all the 34 cases occurred 
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Fic. 5. A summary diagram showing the relative 
frequency of bone involvement in 34 previously 
reported cases. 


within the first six months of life, except 1 
case in which the onset occurred at six and 
one-half months, indicating that this is a 
constant feature of the syndrome. Fever, 
while usually present, is a less dependable 
manifestation. 

We are all familiar with the well known 
early roentgen appearance of a lightly 
calcified layer of material enveloping the 
involved bone, which progressively be- 
comes more dense until it is inseparable 
roentgenographically from the original 
cortical shadow. The course of events after 
clinical recovery is less clear cut. Some 
authors state that the hyperostoses dis- 
appear spontaneously. In one of our cases 
the hyperostoses continued to become more 
dense until death supervened at nine 
months, while in the other case the process 
seemed to leave a residual cortical thicken- 
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TaBLe II 


DIFFERENTIAL DIAGNOSIS OF INFANTILE CORTI- 
CAL HYPEROSTOSIS AND HYPERVITAMINOSIS A 
| Infantile Corti- | Hypervitamino- 
| . | . 
cal Hyperostosis | sis A 


Fever | Usually present | Absent unless sec- 


ondary infec- 


tion present 
Age at onset Birth to 6 After one year 
months 
Mandibular Jniversally | Universally ab- 
involvement present | gent 
Metatarsal | Rare Usual 
involvement 
Response to None | Amelioration of 
low vitamin | symptoms with- 
diet in one week 
Vitamin A | Normal | Elevated 
blood level | | 


The only common findings are cortical hyperostoses and tender 
soft tissue swellings. 


ing without significant sclerosis. It is inter- 
esting that rib involvement extends proxi- 
mally to the neck of the rib but does not in- 
volve it (Fig. 3C). The uninvolved portion 
represents approximately the intracapsular 
portion of the rib. 

The differential diagnosis of infantile 
cortical hyperostosis and hypervitaminosis 
A has been thoroughly discussed in a recent 
publication by Caffey.6 Mandibular in- 
volvement is an essential feature of the 
disease and is universally present if ade- 
quate examination is made. Table 1 indi- 
cates the main points of differentiation. 

Re-evaluation of all reported cases with 
the above differential points reveals 2 
cases reported by Smyth, Potter and 
Silverman!® to be atypical and probably 
cases of hypervitaminosis A. Caffey’s 
Cases 11 and v were not included since in a 
recent publication he has stated that they 
were not true cases of infantile cortical 
hyperostosis, but were examples of hyper- 
vitaminosis A. 


SUMMARY 


(1) Two cases of infantile cortical hyper- 
ostosis have been reported, the first a 
classical case, and the second an atypical 
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one with involvement of bones hitherto un- 
reported. 

(2) A review of 34 cases reported in 
the available literature has been made 
with a summary of the important findings. 
Fifteen additional cases were listed but 
they were not reported in sufficient detail 
for analysis. 

(3) The differential diagnosis between 
infantile cortical hyperostosis and hyper- 
vitaminosis A has been reviewed. 


David H. Allen, M.D. 
1600 Eighth Street 
Wichita Falls, Texas 


ADDENDUM 


Since this paper was accepted for publication, 
we have seen 3 additional cases, none of which 
presented any unique features or diagnostic 
problems. The roentgen manifestations ap- 
peared in the first six months, mandibular 
involvement was present in all 3 and none gave 
a history of excessive vitamin A intake. They 
are, therefore, not included as detailed case 
presentations. 

Also in this interval numerous case presenta- 
tions have appeared in the literature. Since 
none of these which are available to us shows 
any unusual findings pertaining to this paper, 
they have not been added to this review. 
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OCULAR CALCIFICATION AND RETRO- 
LENTAL FIBROPLASIA* 


By HOOSHANG TAYEBI, M.D., M.Sc. (Pediatrics) 


CINCINNATI, OHIO 


 Ayriearesserphlien fibroplasia, in its fully 
developed stage, consists of a vascular- 
ized opaque membrane behind the lens, oc- 
curring almost exclusively in prematurely 
born infants. 

This condition has been a challenge to 
pediatricians and ophthalmologists since 
the first description of the entity by Terry”’ 
in 1942. Terry,” thinking of the condition 
as being related to a mesodermal over- 
growth or to a persistence of embryonic 
mesodermal tissue, used the term “‘fibropla- 
sia.” Heath prefers the term “retinopathy 
of premature birth,” because the term ret- 
rolental fibroplasia used by Terry is de- 
scriptive of nonspecific pathologic reaction. 

The group of infants and children with 
this disease composes almost one half of 
the blind population of preschool age in 
some parts of the United States.* The inci- 
dence of this disorder is higher in the in- 
fants with lower birth weight.!*:?° 


HISTORY 


Terry®® in his review of the literature 
found that as early as 1873 reports had 
been published of cases resembling the syn- 
drome of retrolental fibroplasia. In all these 
cases, the disease was considered as a con- 
genital malformation and described under 
different names, such as atypical vitreous; 
embryonic fibrous sheath of the lens; vas- 
cular cord in the vitreous; and persistent 
thickening of the hyaloid artery. No ther- 
apy has been effective up to date.?°?7:29 

Since Terry’s description of the disease, 
extensive clinical and laboratory research 
has contributed to our knowledge of pa- 
thology, etiology and the prevention of the 
disorder. However, the author has been un- 
able to find a report on roentgenographic 


study of retrolental fibroplasia in the litera- 
ture of recent years. 


PATHOLOGY 


The pathologic aspect of early and late 
stages of the disease has been carefully stud- 
ied in the past decade.!:® Heath, 
in an excellent description, divides the en- 
tire course into three stages and defines 
them as follows: 

A. Primary Retinal Disease. This stage 
may begin as early as two to three days of 
age or as late as the fifth month of life. 
Patches of lessened retinal transparency, 
engorged retinal vessels and sometimes 
hemorrhages are the important findings. 
The choroid shows intense choriopapillary 
congestion. 

B. Stage of Vitreous Organization and 
Retinal Separation. There is increasing 
cloudiness and formation of fibrillae. The 
vitreous serves as a spreading matrix for 
fibrosis which arises in the edematous retina 
and fans out in arcs and bands. Very soon 
hairlike fibrillae are seen; the fibrillae de- 
velop until they reach the point of organi- 
zation. Coarse fibrous bands connect the 
retina with the organized retrolental mass. 
The retina gives way and is pulled to the 
retrolental region. These changes occur in 
four to sixteen weeks. In patients who have 
minor retinal and vitreous hemorrhage, the 
process may be reversible. But, when fibro- 
vascular proliferation in the retina and 
vitreous have taken place, the condition is 
irreversible, more necrosis and more hem- 
orrhage aggravate the destructive and re- 
parative changes. 

C. Late State of Degeneration and Atrophy 
(Fig. 1). Atrophy of the globe is present; 
the lens and iris are pushed forward, the 


“From the Departments of Pediatrics and Radiology, University of Cincinnati, College of Medicine, and the Department of 
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Fic. 1. A sagittal section of the globe in the late stage 
of degeneration and atrophy demonstrating the 
cone shaped fibrovascular membrane and hemor- 
rhage behind the membrane. 


lens may be touching the cornea. Secondary 
glaucoma may develop. The globe is enoph- 
thalmic. Cysts may develop within the 
retinal structure.’ The disorganization in 
this stage is so extensive that it is difficult 
to distinguish this mass of tissue in the 
vitreous from that found in other diseases 
with detachment and disorganization of the 
retina.® This cicatricial stage has also been 
excellently discussed by Reese and Ste- 
panik** who analyzed 672 cases of inactive 
end stage of the disease. 

The National Society for the Prevention 
of Blindness®* divides the course of the dis- 
ease into two phases, acute and cicatricial. 
Each phase is divided into five grades. The 
fifth grade of the cicatricial phase corre- 
sponds to the late stage of degeneration and 
atrophy of Heath.* In the study of Reese 
and Stepanik,” 62 per cent of patients with 
cicatricial stage were in grade five category. 
Irritative inflammation of the iris leads to 
adhesion between iris and lens, and the pe- 
riphery of the anterior chamber is often 
obliterated.! Corneal scarring may result. 
This occurred in 99 of 672 cases of Reese 
and Stepanik* and buphthalmos in 39 in- 
stances. In only 3 per cent of their cases 
was cataract noted. 


CLINICAL FINDINGS 


A patient with fully developed disease 
may have the following signs: 
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1. An opaque vascularized tissue lies be- 
hind the crystalline lens in which the ves- 
sels tend to radiate from the central point. 

2. The eyes are abnormally small, and as 
a result the eyelids, especially the lower, 
are sunken. 

3. The anterior chambers are shallow, if 
not completely absent. 

4. The irises retain their fetal blue color 
changing slowly to an abnormal gray-blue 
or dirty brown color. 

5. The ciliary processes, appearing like 
teeth of a comb,’can be seen in front of the 
opaque tissue when one looks through the 
dilated pupils from the extreme periphery. 

6. The eyes have a searching nystagmus. 

7. There is an apparent photophobia 
characterized by the infant’s covering the 
eyes when exposed to brilliant light. The 
disappearance of the searching nystagmus 
in the course of the disease signifies com- 
plete retinal detachment and intraocular 
hemorrhage.*® The growth of the bony 
orbit is often retarded.*° 

The progress of the disease may be ar- 
rested at any of the different stages, result- 
ing in a multitude of clinical and pathologic 
pictures. Mental retardation, microceph- 
alus and hydrocephalus described by 
Krause have not proved to be a regular 
part of the picture of this disease. 


ETIOLOGY 


Because of the epidemic type of the oc- 
currence of the disease in certain areas, 
Terry?’ thought some new factors were re- 
sponsible for this condition. Better care and 
a higher survival rate of prematures are im- 
portant factors in the increase of the num- 
ber of children with the disease.*:!° Prema- 
turity has been accepted as the primary 
reason for susceptibility to the disease. 
However, sporadic cases have been report- 
ed in full term infants.”?:3.3° 

The role of hyperoxia is widely accepted 
in the production of this disorder.!°%6 It 
is not yet clear what the effect of oxygen is, 
whether it has a simple toxic effect, of 
whether it involves body temperature fluc- 
tuations, electrolyte shifts, hemoglobin 
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concentration, sudden changes from one at- 
mosphere to another and ultimately hy- 


poxia.’ 
ROENTGEN CONSIDERATIONS 


This study was undertaken to evaluate 
the frequency of intraocular calcification in 
retrolental fibroplasia. The 35 children in- 
cluded in the study (Table 1) ranged from 
one to nine years of age. Of 35 patients 23 
were females and 12 were males; 29 were 
white, 6 were colored. The birth weight of 
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these children ranged from 835 grams (1 lb. 
13 0z.) to 1,970 grams (4 lb. 6 oz.). The 
weight distribution was as follows: 3 pa- 
tients, I-2 pounds; 13 patients, 2-3 pounds; 
16 patients, 3-4 pounds; 3 patients, 4-5 
pounds. All these patients had received 
oxygen for a period of days or weeks during 
their early life. 

In most instances the diagnosis of retro- 
lental fibroplasia had been made between 
four and ten months of age. Only 2 of these 
patients had vision from one eye (Cases 23 


TaBLe I 


| Birth | Calcification in the Right Eye 


Calcification in the Left Eye 


Case | Age in | Weight |—— ——| 
| Lens | Crescent | Spot | Lens Crescent Spot 

1 | BA. | 11/12 | 1,970} —' 
2 | RV. | 12/12 | 1,300) — 
3 N.U. | 12/12 | 1,400| — 
5 | RM. | 14/12 955 | — — 
6 | DB. |2 1,250 | — 
7 |T.D. | 22/12 | 1,720) — — 
9 _K.D. 25/12 | 1,860 | — 
| D.H 34/12 | 1,660}; — — — — — — 
2 6|d 61 3 80/18) — — = 
13 | BO. 4 | 1,635 | — —~ 
14 | J.D. 46/12 | 1,240 | — + 
6 | RS. 49/12 | 1,§20| — 
17 | N.M. | 5 | 1,200| + — — — -- — + 
2 | LL. | 6 1/12 | 1,650 | + 
22 YS. | 63/12 | 1,100} + + 
23 | AA. | 64/12 | 885 | — pe 
| 66/12 | 1,720) + — — + 
25 | M.E. | 66/12 | goo| + + 
206 | jG. | 69/12 | 1,400 — + 
27 | BR. | 69/12 | — _ 
2 BT. | 72/12 | 1,575| — + ies om 

29 | H.T. 72/12 | 1,575 | — + 

go. | 72/12 | 1,675 | — 

32 R.D. 8 | 835 | + 6 | 

34 | J.M. | 81/12 | 1,350 | 


(—)= absence of calcification 


(+)= presence of calcification 


(o)= absence of eyeball 
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and 19), the rest of them were completely 
blind, some with and others without corneal 
opacity (Table 1). Almost all had some de- 
gree of microphthalmia. None had buph- 
thalmia. Many had a peculiar photophobia 
in spite of their apparent blindness. 

The roentgen examination in most cases 
consisted of a modified Water’s projection, 
i.e., with hyperextension of the head. The 
objective of this technique is to project the 
eye ball on the roof of the orbit and elimi- 
nate bony irregularities, thereby obtaining a 
better visualization of the globe and its cal- 
cification. Stereoscopic examination was 
not of help because of marked movements 
of the eye balls. ““Bone free” films” could 
not be obtained because of the lack of co- 
operation of these small children and we 
did not feel that general anesthesia was in- 
dicated for such an examination. 

Because our youngest patient with rec- 
ognizable intraocular calcification was four 
and one half years of age, the patients are 
divided into two groups: Group 1, those 
over four years of age (22 patients, 3 of 
whom were triplets) and Group 2, those 
under four years (13 patients). Excluding 
one enucleated eye (Case 32) and one nor- 
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mal eye of Cases 23 and 19 each, 41 eyes of 
children over four years of age were roent- 
genographed. In 19 of these 41, distinct 
calcification was recognized, an incidence 
of 46 per cent. 

Several different patterns of calcification 
were noted: 

1. Calcification in the lens. This is seen 
as a round calcific shadow of the size and 
shape of the lens (Fig. 2 and 3). The density 
is usually more pronounced at the periph- 
ery. The size never exceeded 7 mm. at this 
age. In some cases two small half circular 
centers of calcification could be recognized, 
the combination of which would make a 
complete round shadow, the size of the lens 
(Fig. 4). 

2. “Crescent” type of calcification which 
is typical of choroidal calcification,” was 
seen in three eyes (Fig. 5 and 6). This type 
of calcification has fairly regular margins 
and density. A satisfactory visualization is 
a matter of projection and in some it might 
have been missed. 

3. “Spot” type of calcification (Fig. 7 
and 8). Five cases with this type of calcifi- 
cation were observed. The calcific spot is 
approximately 2 by 3 mm. The exact loca- 


Fic, 2. Case 24. White male, 1,720 grams at birth. Calcification in the lens at 6 and 12 years of age. 
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Fic. 3. Case 18. White male, 1,300 grams at birth. Calcification in the lens at 5 years of age. 
tion of this density is not clear; it may be than, but otherwise comparable to, that 
in the retrolental membrane or in the center described in pattern 3 above. 
of the lens. 
4. “Calcifying shrunken globe.” Two aan 
eves were shrunken and definite scattered The following case history is illustrative 


REPORT OF CASE 


calcification was seen within the globe. This f the disease and its course: 
may be a more severe degree of change Case 32. R. D., X-Ray number 28,581. This 


Fic. 4. Case 22. White female, 1,100 grams at birth. Bilateral calcification 
in the lens at 6 and 3/12 years of age. 
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Fic. 5. Case 26. White female, 1,400 grams at birth. Bilateral crescentic 
type of calcification at 6 and 9/12 years of age. 


colored male was born in December, 1946 with 
a birth weight of 835 grams (1 lb. 133 0z.). He 
was given oxygen therapy for two months and 
was discharged at three and one-half months 
of age. At five months of age, because of a bout 


of gastroenteritis, the patient was readmitted 
to The Cincinnati General Hospital. The ad- 
mitting physician discovered a white light re- 
flex in both eyes. On questioning the mother, 
she volunteered that she had wondered if the 


Fic. 6. Case 14. White female, 1,240 grams at birth. Unilateral crescentic 
type of calcification at 4 and 6/12 years of age. 
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Fic. 8. Case 32. Colored male, 835 grams at birth. 
Spot type of calcification in the right eye; prosthe- 
sis in the left orbit at 8 years of age. 
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Case 35. White hale, 1,800 grams at birth. Microphthalmia and 
spot type of calcification at 9 and 2/12 years of age. 


baby could see. Ophthalmoscopic examination 
revealed the bilateral vascularized retrolental 
white mass. At this time, the condition of retro- 
lental fibroplasia was not in the general body of 
knowledge which comprises Pediatrics. Con- 
sidering the possibility of malignancy, an 
enucleation of the left eye was performed on 
May 22, 1947. A sagittal section of the enu- 
cleated eye showed the typical gross pathologic 
picture of late stage retrolental fibroplasia. 
After surgery an ocular prosthesis was placed 
in this orbit. Roentgen examination at eight 
years of age revealed the presence of calcifica- 
tion in the right eye (Fig. 8). The calcification 
did not have the characteristic shape and size 
of the lens. It may be located behind the lens 
in the membrane. 


DISCUSSION 


Intraocular calcification or ossification 
are not common. Sometimes ossification 
may occur in the choroid. In ossification, 
the deposition of lime salts occurs in a regu- 
lar pattern, being controlled by osteoblastic 
cells, but in calcification there are irregular 
clumps of granules.” 

The types and causes of intraorbital cal- 
cification may be classified as follows. 
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(A) Primary Calcification. In this type 
the cause is in the eye itself. 

1. Neoplasm such as retinoblastoma and 
dermoid cysts. 

2. Lens calcification in cataract.” In the 
report of Reese and Stepanik” of 672 cases 
of retrolental fibroplasia, only 3 per cent 
showed cataract. However, if one considers 
the disease in the age group of four years 
and older, the incidence of cataract is prob- 
ably higher. 

3. Calcification in the sclera. Localized, 
well defined foci of calcareous degeneration 
in the sclera, anterior to the tendinous in- 
sertions of the lateral recti have been re- 
ported in older patients. The significance 
of such a localization was not clear to the 
author." Postinflammatory fibrosis and cal- 
cification of scleras has been reported in the 
literature.” 

4. Calcification of cornea as a result of 
atheromatous ulcers, the so-called dys- 
trophia calcarea corneae.? 

5. Calcification of choroid. Sometimes 
even ossification may occur in choroiditis.? 
The shadow of calcific density occupies the 
region of the lens and extends into the pos- 
terior part of the globe. This may result as 
complication of a foreign body or infection 
of the eye." Few cases of hypertrophic bone 
formation in the choroid have been re- 
ported in children but most of the reported 
cases are in a later age group." 

6. Calcified parasites such as cysticercus 
and echinococcus.*” 

7. Traumatic injuries.?:*?*4 

8. Fat necrosis.* 

g. Arteriosclerotic plaque.* 

10. Calcification of the eye lids. Tra- 
choma of long duration and other chronic 
conjunctival diseases may be a source of 
calcification in the eye lids. 

11. Calcification in the hydrophthalmic 
eye.’ 

12. Retrolental fibroplasia. Intraocular 
calcification in the late stage of retrolental 
fibroplasia is described in this paper. Rad- 
not* reports on the calcareous depositions 
in retina detached from other causes. 
Heath® in his paper on retrolental fibro- 
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plasia reports a patient, six weeks prema- 
ture, who developed the disease. Enuclea- 
tion of the eye was performed at four years 
of age. He found that “‘sheet like calcifica- 
tion was well under way in the choroid. The 
anterior chamber contained old and new 
hemorrhages. Membrane contained cal- 
cium and cholesterol.” This pathologic 
study shows that the calcification occurs 
both in the choroid and in the membrane, 
The crescentic type of calcification demon- 
strated on our roentgenograms probably 
represents this choroidal lime salt deposi- 
tion. The calcification in the retrolental 
membrane can very easily be missed by 
superimposition on the calcified lens. 

(B) Secondary or Metastatic Calcifica- 
tion.’ This occurs when there is an increase 
of blood calcium and disturbances of cal- 
cium phosphorus metabolism. Metastatic 
calcification has been seen with both high 
and low phosphorus levels in the blood.* 
Calcification may take place in the conjunc- 
tiva, cornea, lens or other tissues of the 
globe. The conjunctival lime salt deposi- 
tions appear as small glass-like particles 
within the conjunctiva.*® The conjunctival 
lesions may disappear after the hypercal- 
cemia is corrected. Walsh and Howard® 
report on 8 cases of conjunctival calcifica- 
tion in 20 patients with hypercalcemia. 
Only 4 had corneal lesions, hazy grayish 
granular epithelial and subepithelial de- 
posits running concentrically with the 
limbus on either the nasal or temporal side 
or both. The important causes of this type 
of calcification are: 

1. Hypervitaminosis D. Marked diminu- 
tion or disappearance of calcifications has 
been observed after the withdrawal of vita- 
min 

2. Hyperparathyroidism.* 

3. Chronic alkalosis." 

4. Chronic renal insufficiency.” 

5. Bone diseases, such as multiple mye- 
loma, etc. 

The presence on the roentgenogram of a 
calcific density apparently located within 
the orbit does not always signify an intra- 
ocular calcification; a semiopaque foreign 
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body, vascular calcification, phlebolith, 
orbital angioma, osteoma and endocranial 
calcification are to be considered and ex- 


cluded." 


DIAGNOSIS 


It is now a common practice to examine 
routinely at regular intervals the eye 
grounds of premature infants and it is very 
unusual to fail to make a diagnosis of retro- 
lental fibroplasia when the disease is pres- 
ent. In the past many eyes were enucleated 
with the suspected diagnosis of malig- 
nancy”® as in our first patient. It is quite 
true that we have not demonstrated roent- 
genographically the presence of calcifica- 
tion in this limited number of patients be- 
fore the age of four and one half years, but 
we have good reason to believe that with 
significant hemorrhage and scar forntation, 
calcification can occur earlier and may be 
extensive enough to be visible on roentgen 
study. Usually, by the time the child 
reaches four years of age the diagnosis of 
retrolental fibroplasia is already made and 
the radiologist is not being consulted for 
the presence or absence of intraocular cal- 
cification. But, if this calcification should 
occur in younger children, as we suspect it 
could, then the interpretation of the roent- 
genogram of intraocular calcification for 
evaluation of the presence or absence of 
retinoblastoma could become a difficult one 
and retrolental fibroplasia should be in- 
cluded among the possibilities. 

Clinically the white membrane of retro- 
lental fibroplasia (leukokoria) gives a light 
reflex not too dissimilar to the “‘cat’s eye”’ 
reflex of retinoblastoma. The following 
points help in making the differential diag- 
nosis between the two:”° 

1. Retinoblastoma is usually not recog- 
nized until late in infancy or early child- 
hood. However, the disease may appear as 
early as five months of age.”! 

2. Retinoblastoma is generally unilat- 
eral, the other eye not being involved or 
showing only a small tumor. 

_ 3. The pupillary reflex is more reddish 
in color than in retrolental fibroplasia. 
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4. The eye in retinoblastoma is usually 
of normal size. However, this is not always 
true and in retinoblastoma the eyes may 
shrink and become atrophic and the condi- 
tion may be regarded as pseudoglioma.” 

5. The course of disease is of help, but 
in some cases the first recognition of retino- 
blastoma may take place several months or 
two to three years” after the onset of the 
disease. In such a case when atrophy of the 
globe or buphthalmia is present, the type 
of calcification of the eye should aid in mak- 
ing the correct diagnosis. 

6. There is no connection between retino- 
blastoma and prematurity. 

7. On the basis of the present study the 
author is not in agreement with Sorsby’s” 
statement that, “Finally, and sharply at 
variance with the findings in retinoblas- 
toma, no calcium is to be seen in cases of 
retrolental fibroplasia either clinically or by 
radiography.” In Pfeiffer’s”' series of reti- 
noblastoma, 75 per cent of 20 laboratory 
specimens showed calcification on the 
roentgenogram. No calcium was demon- 
strated in the early stage of some of his pa- 
tients. The psammous (sandy) bodies in the 
tumor are revealed on the films by charac- 


Fic. 9. Retinoblastoma with calcification in the left 
eye. The calcification is mottled, granular and 
irregular. 
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teristic mottled, granular and irregularly 
outlined calcific shadows (Fig. 9). This cal- 
careous degeneration has also been seen 
quite frequently by other observers.”* In 
the present study, calcification similar to 
the granular pattern of retinoblastoma was 
not encountered. 

In pseudoglioma, which arises as a meta- 
static uveitis or retinitis and occurs as a 
rule in children of about two years of age,*4 
no calcium is shown in the orbit by roent- 
genographic examination before or after 
enucleation.”! 


SUMMARY AND CONCLUSION 


Roentgenograms of the orbits were stud- 
ied in 35 children with retrolental fibro- 
plasia, ranging from one to nine years of 
age. 

Of 22 children over four years of age, 14 
had definite intraocular calcification in one 
or both eyes. Four types of calcification 
were recognized and are described. The 
children of less than four years of age did 
not show roentgen evidence of the presence 
of intraocular calcification. The mere visual- 
ization of calcification, therefore, in the 
presence of ‘“‘white light reflex” should not 
signify retinoblastoma. The type of calcifi- 
cation and the clinical findings should per- 
mit differentiation of retrolental fibroplasia 
and retinoblastoma. 


Department of Roentgenology 
The Children’s Hospital 
Elland and Bethesda Avenues 
Cincinnati 29, Ohio. 
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LYMPHOSARCOMA IN INFANCY AND CHILDHOOD 
INCLUDING A CASE OF TWENTY-TWO YEARS’ SURVIVAL 
By HERMAN CHARACHE, M.D. 


BROOKLYN, NEW YORK 


ALIGNANT tumors in infancy and 

childhood are relatively rare. Lymph- 
osarcoma comprises 6.3 per cent of 1,800 
malignant tumors in children reported from 
seven large institutions,’*** and 11 per 
cent of the malignant tumors in children 
studied at the Brooklyn Cancer Institute 
from 1932 to 1954.° It is therefore not amiss 
to report 8 additional cases of lymphosar- 
coma in children with some unusual clinical 
features. 


REPORT OF CASES 


Case 1. Congenital Lymphosarcoma (Fig. /). 
J.R., a four month old white male infant, was 
admitted to our Institution on August 20, 1931 
with a history of a tumor, the size of a plum, of 
the left shoulder since birth. It grew progres- 
sively larger till it reached the size of an egg 
within three months. The mother of the infant 
was in good physical condition. Three years 
previously she had been operated on for a tubo- 
ovarian abscess. The father was a_ habitual 
drunkard and “habitually” beat his wife, but 
was in good physical condition. There was no 
history of cancer in the family. 

The tumor was excised in another hospital 
and diagnosed as lymphosarcoma. When the 
tumor recurred, the patient was referred to the 
Brooklyn Cancer Institute for further treat- 
ment. 

Examination on admission revealed a well- 
nourished, four-month old infant with a tumor 
on the left shoulder of a moderately firm con- 
sistency, measuring 5X4 cm. A _ palpable 
lymph node was found in the left axilla. Roent- 
genograms of the chest and abdomen showed no 
involvement. The tumor of the shoulder was 
again excised and radon tubes inserted in the 
wound for a total of 612 mc hours. The enlarged 
lymph node in the axilla was excised. Both the 
tumor of the shoulder and the lymph node in 
the axilla were reported as lymphosarcoma. The 
patient also received postoperative roentgen 
therapy to the shoulder and axilla. Five months 
later the patient was described as “rosy- 
cheeked, eats well, sleeps well, and without any 


Fic. 1. Case 1. Congenital lymphosarcoma, showing 
healed scar where tumor was excised. 


vestige of glandular enlargement throughout 
the body and no recurrence.” However, on 
June 18, 1932 at the age of one year, the patient 
was admitted to a hospital for contagious dis- 
eases with a diagnosis of diphtheria, and on 
June 22, 1932 he died. The autopsy diagnosis 
was toxic diphtheria complicated by lobar pneu- 
monia. There was no evidence of recurrence of 
lymphosarcoma, 


Case 11. Mediastinal Lymphosarcoma, Four- 
teen and One-half Years’ Survival (Fig. 2). R.T. 
a two and one-half year old white female, was 
admitted to the Brooklyn Cancer Institute on 
October 4, 1939 with a history of a mediastinal 
tumor associated with cough and fever of six 
weeks’ duration. The diagnosis was confirmed 
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Fig. 2. Case 11. Mediastinal lymphosarcoma, at the 
age of three years, resulting in fourteen and one- 
half years’ survival. 


clinically and roentgenologically. The findings 
were “‘a malignant new growth in the right up- 
per mediastinum,” and a needle biopsy was re- 
ported as lymphosarcoma. 

The patient received roentgen therapy con- 
sisting of 1,000 r to each of two mediastinal 
ports from March 18 to April 17, 1940. Her 
general condition improved a great deal. The 
tumor could no longer be seen on repeated roent- 
gen examination. She was last seen on April 20, 
1954, fourteen and one-half years after the onset 
of symptoms. 


Case 11. Mediastinal Lymphosarcoma, Six 
Years’ Survival. S.S., a three year old white 
male, was admitted to the Brooklyn Cancer 
Institute on June 5, 1939 with a history of a 
honproductive cough of three weeks’ duration 
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and a clinical and roentgen diagnosis of a tumor 
of the right chest. 

Examination revealed a well-nourished child 
with a protrusion of the right anterior chest wall 
and amarked dilatation of the superficial 
veins of the right chest wall and right cheek, 
and a positive Horner’s syndrome. 

Roentgenographic examination of the chest 
showed a homogeneous shadow filling the right 
upper thorax, measuring 4.5 inches in the longi- 
tudinal diameter. A needle biopsy was reported 
as lymphosarcoma. The patient received roent- 
gen therapy consisting of 200 r to the right up- 
per lung field daily to each of two ports for a 
total of 3,000 r to each port. On June 26, 1939 
the longitudinal axis of the tumor was reduced 
from 4.5 to 2.5 inches and remained that size 
for a number of years. He died on March 22, 
1945, six years after onset of symptoms. 


Case 1v. Mediastinal Lymphosarcoma, Three 
Years’ Survival. E.B., a fifteen-year old white 
male, was admitted to our Institution on Au- 
gust 25, 1937 with a history of a progressive 
swelling of the right chest wall and cough and 
dyspnea on exertion of two year’s duration. 

Examination revealed an acutely ill boy, 
cyanotic and dyspneic, with a temperature of 
102° F. The veins of the right side of his neck 
and the right upper extremity were markedly 
dilated. The right anterior chest wall was very 
prominent compared to the left side, with flat- 
ness and absent breath sounds, and a shift of 
the mediastinum to the left. The right pupil 
was contracted with ptosis of the right upper 
eyelid suggestive of a positive Horner’s syn- 
drome. Rentgenologic examination of the chest 
disclosed a large tumor mass occupying the 
major portion of the right hemithorax from the 
first rib almost to the diaphragm. A moderate 
amount of fluid was present above and lateral 
to the tumor. Obstructive emphysema was 
present in the right lower lung. 

Three hundred cc. of sanguinous fluid was 
removed from the right chest. It did not contain 
any malignant cells. However, a needle biopsy 
was reported as lymphosarcoma. The patient 
received supportive treatment and roentgen 
therapy consisting of 2,000 r to each of three 
ports of the right chest, with some subjective 
improvement. However, on July 15, 1938 he 
became very dyspneic and cyanotic. The car- 
diac shadow was markedly displaced to the left. 
He expired that night, three years after onset of 
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Fic. 3. Case v. Primary lymphosarcoma of the small 
intestine, twenty-one years later. 


symptoms. Consent for an autopsy could not 


be obtained. 


Case v. Primary Lymphosarcoma of the Small 
Intestine, Twenty-Two Years’ Survival.* ¥.P., 
a seven-year old boy, was admitted to the 
Brooklyn Cancer Institute on December 4, 
1933 with a history of having been in another 
hospital with an acute upper respiratory infec- 
tion. On routine examination a tumor was dis- 
covered in the lower abdomen. An exploratory 
laparotomy disclosed a tumor measuring 3.5 
inches in diameter involving the ileum at about 
the middle of its lower third, and enlargement 
of the adjoining mesenteric lymph nodes. The 
tumor and about two inches of normal intes- 
tine on either side were resected and a lateral 
anastomosis was completed. The histologic 
diagnosis was lymphosarcoma. Twenty-six days 
later he was transferred to the Brooklyn Cancer 
Institute for roentgen therapy. 

* A complete description of this case with photographs and 
photomicrographs was reported in 1935.4 Upon receipt of proof of 
this manuscript on July 5, 1956, the patient was again contacted 


and found to be in good health, still working as a longshoreman, 
twenty-two years after the onset of symptoms. 
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The diagnosis of lymphosarcoma was con- 
firmed in our Institution and the patient re- 
ceived postoperative roentgen therapy. He has 
been observed at frequent intervals since ad- 
mission. He was last seen on August 30, 1954 
(Fig. 3), twenty years after the discovery of the 
tumor. He has no complaint at present. Com. 
plete examination revealed no evidence of any 
tumefaction, and a gastrointestinal series and 
a roentgenogram of the chest showed no recur- 
rence or metastasis. He is married and is work- 
ing on the waterfront as a longshoreman. 


Case vi. Primary Lymphosarcoma of the 
Thymus with Autopsy Findings (Fig. 4). M.T., 
a fifteen-year old white female, was admitted to 
the Brooklyn Cancer Institute on November 
29, 1935 from another hospital with a history 
of pain in the left shoulder and difficulty in 
breathing of one month’s duration. She had had 
a thoracentesis on three different occasions. A 
biopsy from the right sternoclavicular region 
was diagnosed as lymphosarcoma. 

Examination revealed a_poorly-nourished 
fifteen-year old white female, acutely ill, very 
dyspneic, with dilated pupils and cyanotic lips. 
Several small, soft lymph nodes about both 
sternoclavicular areas, and a lymph node 3 em. 


Fic. 4. Case vi. Primary lymphosarcoma of 
the thymus. (4) Neoplastic mass. 
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in diameter at the suprasternal notch were 
palpable. Examination of the chest elicited 
complete flatness with absence of breath sounds 
and tactile fremitus over the left chest. A roent- 
genogram of the chest showed the presence of 
free air and fluid in the left hemithorax. The pa- 
tient was kept in the hospital under supportive 
treatment and repeated thoracentesis. She died 
on May 7, 1936. 

The autopsy diagnosis was primary lympho- 
sarcoma of the thymus with involvement of the 
pleura, pericardium, carotid sheath, mediasti- 
num; pleural effusion; tuberculosis of the 
spleen; chronic passive congestion of the liver; 
acute suppurative cystitis with papilloma of 
the urinary bladder; and fibroadenoma of the 
left breast. 


Case vit. Lymphosarcoma of Pelvis with 
General Abdominal Metastasis (Fig. 5). S.S., a 
nine-year old white boy, was admitted on May 
23, 1940 with a history of lower abdominal 
pain and nausea of twelve days’ duration. Ex- 
amination revealed a large, firm, soft tissue 
tumor filling the pelvis. Exploratory laparo- 
tomy and biopsy disclosed a lymphosarcoma fill- 
ing the pelvic cavity with generalized abdom- 
inal metastasis. The patient died on June 6, 
1940. Autopsy confirmed the operative findings. 
There was no external manifestation of lympho- 
sarcoma. 


Case vill. Lymphosarcoma of Submaxillary 
and Axillary Lymph Nodes. E.B., a fifteen-year 
old white male, was admitted on October 17, 
I9§1 with enlarged submaxillary and axillary 
lymph nodes. One of the submaxillary lymph 
nodes was excised for diagnosis. The pathologic 
report was lymphosarcoma. The patient re- 
ceived roentgen therapy. He was last seen on 
May 10, 1954, two and one-half years after 
admission, and there was no evidence of any 
tumefaction, recurrence or metastasis. He is 
still being followed in our clinic. 


SUMMARY 


1. Malignant tumors in infancy and 
childhood are comparatively rare. 

2. Lymphosarcoma comprises 6.3 per 
cent of 1,800 malignant tumors in infancy 
and childhood reported from seven large 
institutions. 

3. Eight additional cases of lymphosar- 
coma with some unusual clinical features 
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Fic. 5. Case vir. Abdominal lymphosarcoma. 


are reported. The primary sites in the 8 
cases were as follows: shoulder 1, medi- 
astinum 3, small intestine 1, thymus 1, pel- 
vis 1, submaxillary and axillary region 1. 
All patients were white. Six were male and 
2 female. In one case the disease was dis- 
covered at birth. The oldest patients were 
fifteen years of age. The average age was 
eight. Five were treated by irradiation, two 
by surgery and irradiation, and one re- 
ceived no treatment. Five patients died; 
the average duration of life was two years. 
Three cases are still alive, twenty-two 
years, fourteen and one-half and two and 
one-half years after onset of symptoms. 
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CONCLUSION 


It is important to record that not all 
malignant tumors in children prove to be 


fatal. 


75 Prospect Park Southwest 
Brooklyn 15, New York 
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ONGENITAL absence of the pectoral 

muscle is one of a variety of conditions 
which produce unilateral increase in trans- 
lucency in the chest roentgenogram. The 
radiologist who must interpret large num- 
bers of mass survey and routine hospital 
admission films is justifiably concerned 
when he suspects an increase in radiolu- 
cency of all or part of a lung field as com- 
pared with the contralateral side. We 
therefore wish to review the roentgen fea- 
tures and diagnosis of this abnormality of 
the chest wall, which we have encountered 
ina small number of cases. 


ANATOMY 


The pectoralis major is a large fan- 
shaped muscle lying over the front of the 


M. Pectoralis Major 
Clavicular portion 
Sternal portion 
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muscle is entirely absent. 


t Post Surgeon, Fort Hamilton, Brooklyn, New York. 
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chest immediately beneath the skin (Fig. 
1). It has two origins. The clavicular seg- 
ment arises from the anterior surface of the 
medial half of the clavicle. The sternocostal 
segment forms the major portion of the 
muscle mass and arises from the anterior 
surface of the sternum, from the cartilages 
of all the true ribs (with the frequent excep- 
tion of the first or seventh, or both), and 
from the aponeurosis of the obliquus ex- 
ternus abdominis. Both fleshy heads bend 
to form a tendon which turns on itself and 
inserts into the lateral wall of the bicipital 
groove of the humerus.**: 

The pectoralis minor is a small muscle 
without much functional or roentgeno- 
graphic significance. It interests us pres- 
ently only because it is frequently absent 
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Fic. 1. Diagram of the pectoralis major muscle. Left: The complete muscle is seen in its normal relationships 
Middle: The sternocostal portion of the muscle is absent, while the clavicular portion remains. Right: The 


*From the Department of Radiology, Veterans Administration Hospital, Brooklyn, New York. 
t Resident in Medicine, Veterans Administration Hospital, Brooklyn, New York. 
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concomitantly with the much larger pec- 
toralis major. 


ROENTGEN FINDINGS 


The only report on congenital absence of 
the pectoral muscle which we have been 
able to find in the radiologic literature is 
that of Samuel.” 

On casual inspection, increased radiolu- 
cency of one lung field may lead the ob- 
server to suspect an intrathoracic condi- 
tion, such as unilateral pulmonary emphy- 
sema. Moreover, since the clavicular por- 
tion of the pectoralis major muscle may be 
hypertrophied due to absence of the sterno- 
costal portion, the opacity of the upper 
zone may be attributed to pulmonary con- 
solidation or pleural thickening. Closer ex- 
amination, however, shows that the lower 
border of the opacified area runs across the 
lateral margin of the chest wall to the axilla 
and forms a somewhat elevated anterior 
axillary fold." 

On properly exposed roentgenograms of 
the chest, the diagnosis of absence of the 
pectoral muscle is obvious, since the above- 
mentioned axillary shadows are distinctive. 
However, the film may fail to include the 
axillary area either because the patient is 
not properly positioned or because the 
thorax is too wide. In such a situation, or 
when the soft tissue shadows of the axilla 
and chest wall are hazy, ill-defined or par- 
tially off the film, it is rather difficult to be 
certain that a muscle anomaly is responsi- 
ble for the unilateral increase in thoracic 
radiolucency. 

In addition to the over-all radiolucency 
of the hemithorax which appears when the 
pectoral muscle is absent, there may also be 
apparent decrease in the number and prom- 
inence of the bronchovascular lung mark- 
ings. This is due to loss of the normal filter- 
ing and scattering effect of the muscle 
mass. The findings thus are difficult to 
differentiate from those of true pulmonary 
emphysema or vascular anomalies of the 
lung. 
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DIFFERENTIAL DIAGNOSIS 


When unilateral translucency is noted on 
roentgenograms of the chest, the cause may 
be either within the thoracic cavity or in 
the chest wall. 

Intrathoracic conditions include the fol- 
lowing: (1) Agenesis of one or more lobes of 
the lung; (2) absence, hypoplasia, or 
thrombosis of a pulmonary artery; (3) uni- 
lateral pulmonary emphysema; and 
(4) other conditions, such as pneumothorax 
and cystic disease of the lung, which have 
obvious and distinctive characteristics. 

Unilateral pulmonary emphysema may 
be caused by the following: (a) Increased 
capacity of the ipsilateral thoracic cavity, 
as in scoliosis or deformities; (b) partial 
obstruction of the bronchi leading to the 
involved lung as a result of inflammation, 
tumor, foreign body, or other pathologic 
process;!?:!8 (c) pathologic processes in the 
contralateral lung, such as fibrosis, atelec- 
tasis, or postsurgical changes; and (d) uni- 
lateral pulmonary emphysema of unknown 
cause.® 

The most common affections of the chest 
wall causing unilateral radiolucency are: 
(1) Congenital absence of the breast or the 
pectoralis major muscle; (2) postsurgical 
absence of these structures; and (3) atrophy 
of the pectoralis major muscle due to disuse 
(e.g., following amputation of the arm) or 
following poliomyelitis. 


REPORT OF CASES 


The present paper describes 5 cases of 
congenital unilateral absence of all or part 
of the pectoralis major muscle. 


Case 1. A forty-five year old white male was 
examined in September, 1950 for an ocular con- 
dition. The routine admission chest roentgeno- 
gram showed increased radiolucency of the 
right lung field as compared with the left. Ab- 
sence of the sternocostal portion of the right 
pectoralis major muscle was suspected, and was 
confirmed on physical examination. Although 
the patient thought that this anomaly had been 
present since birth, it had not previously been 
mentioned in the records of the patient’s num- 


: 


Fic. 2. Case 1. There is congenital absence of the 
sternocostal portion of the right pectoralis major, 
with prominence of the clavicular portion of the 
muscle. . 


erous physical examinations. There was flatten- 
ing of the right mammary area and elevation of 
the anterior axillary fold (Fig. 2). 

Roentgen examination of the chest revealed 
the following findings: There was radiolucency 
of the lower two-thirds of the right lung field 
with slightly increased opacity of the upper 
one-third due to persistence of the clavicular 
portion of the pectoralis major muscle. A dis- 
tinct soft tissue shadow with a sharp inferior 
margin demarcated the lower border of the 
clavicular portion of the muscle. This shadow 
plainly extended beyond the lateral margin 
of the thoracic wall contour and merged with 
the soft tissues of the axilla (Fig. 3). 


Case i. A twenty-three year old white male 
was seen in 1946 for evaluation of a gunshot 
wound of the right hand, sustained during 
military service. An incidental finding was the 
complete absence of both the clavicular and 
sternocostal portions of the right pectoral mus- 
cle. The right anterior bony thoracic cage was 
immediately beneath the skin (Fig. 4 and 5). 
There was considerable weakness of adduction 
of the right arm, and the patient had had diffi- 
culty in carrying a pack during Army service 
because the strap cut into the axilla. 

Roentgen examination of the chest revealed 
radiolucency of the entire right hemithorax be- 


Fic. 3. Case 1. Absence of the sternocostal portion of 
the right pectoralis major causes radiolucency of 
the lower two-thirds of the right hemithorax. Per- 
sistence and hypertrophy of the clavicular portion 
of the muscle causes a distinct soft tissue shadow 
in the upper right lung field. 


low the clavicles, with complete loss of the an- 
terior axillary fold (Fig. 6). 

This case was the only one in our series in 
which both portions of the pectoralis muscle 
were absent. 


Fic. 4. Case u. There is total absence of the right 
pectoralis major. 
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Fic. 5. Case 11. There is total absence of the right 
pectoralis major. 


Case in. A thirty-four year old male re- 
ceived a routine physical examination in 1955. 
He was known to have congenital absence of the 
left pectoralis major. There was no limitation 
of motion of the arm. 

Roentgen examination of the chest revealed 
radiolucency of the left hemithorax. There was 
an anomaly of the left rib cage, manifested by 


Fic. 6. Case 1. Total absence of the right pectoralis 
major causes increased radiolucency of the right 
hemithorax. 
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Fic. 7. Case 11. Absence of the sternocostal portion 
of the left pectoralis major causes radiolucency of 
the lower three-quarters of the left hemithorax. 
The clavicular portion of the muscle persists. 
There are associated contour deformities of the 
left fourth and fifth ribs, as well as scoliosis of 
the thoracic spine. 


contour deformities of the left fourth and fifth 
ribs. There was an associated scoliosis of the 
thoracic spine (Fig. 7). 


Case iv. A twenty-one year old white male 
was seen in March, 1953 because of minimal 
tuberculosis of the left lung. The chest roent- 
genogram showed increased radiolucency of the 
right hemithorax, as well as the tuberculous le- 
sion in the left upper lobe. Absence of the 
sternocostal portion of the right pectoralis ma- 
jor muscle was suspected and subsequently con- 
firmed on physical examination. 

The patient was able to move his right arm in 
all directions, but manifested some weakness on 
elevation and on posterior displacement. On in- 
spection and palpation, the clavicular portion of 
the right pectoralis major was well-formed and 
prominent, while the sternocostal portion was 
absent. The left pectoral muscle was well-de- 
veloped and the left mammary gland was prom- 
inent. 

Roentgen examination of the chest showed 
striking radiolucency of the lower two-thirds of 
the right hemithorax. Increased opacity of the 
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upper one-third of the right lung field was pro- 
duced by the hypertrophied clavicular portion 
of the pectoralis major. However, this increased 
density was seen to extend laterally beyond the 
confines of the rib cage. 


Case v. A twenty-four year old white male 
was examined in April, 1955 and the routine 
physical examination revealed congenital ab- 
sence of the sternocostal portion of the right 
pectoralis major muscle. This anomaly had 
first been noted in 1947 during a college physi- 
cal examination. The clavicular portion of the 
right pectoralis major was well-developed and 
prominent. There was no limitation of motion, 
and although the man is left-handed, he throws 
a baseball with his right hand. 

Roentgen examination of the chest revealed 
radiolucency of the lower two-thirds of the 
right hemithorax. The upper one-third showed 
increased opacity, due to the distinct soft tissue 
shadow representing the clavicular portion of 
the pectoralis major. The muscle shadow ex- 
tended beyond the confines of the thoracic wall 
laterally to enter the axilla. 


DISCUSSION 


Although abnormalities of the chest wall 
are obvious on clinical inspection and pal- 
pation, the radiologist is usually unaware 
of such defects, because the clinician has 
either overlooked the condition or has not 
notified the radiologist of its existence. 
Therefore, the possibility of chest wall 
anomalies must be borne in mind when 
unilateral radiolucency of the thorax is 
found. 

Absence of the pectoralis major muscle 
is the most frequent of all congenital mus- 
cle defects, accounting for 102 out of 185 
muscle anomalies reviewed by Bing.!? 

Associated defects may include absence 
of the mammary gland, syndactylism, mi- 
crodactyly, webbed fingers, and scolio- 
sis." There may be associated absence 
of costal cartilages, with resultant hernia- 
tion of the lung directly beneath the skin." 
The pectoralis minor may also be absent, 
but, since it is a small muscle, it is not very 
he clinically or roentgenograph- 
ically, 


Hayes describes 3 cases of congenital 
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absence of the pectoralis major muscle and 
reports on a rather extensive survey of the 
literature. The defect is more common 
than is generally believed. Although the 
German literature is especially rich in case 
reports, dating back to 1839,!" the bibliog- 
raphy includes journals from many parts of 
the 

The presence or absence of all or part of 
of the muscle may be noted on direct in- 
spection or palpation. If an anomaly is sus- 
pected, the muscle can be tested as follows: 
The subject holds his arms forward a little 
below the horizontal, and with elbows ex- 
tended he presses his palms strongly to- 
gether. This brings the whole muscle into 
vigorous action, and the two parts, as well 
as the tendon, can be plainly seen and felt. 
Then, while the subject is doing this, the 
observer presses down on the extended 
arms and instructs the subject to resist the 
pressure. This instantly causes relaxation 
of the lower half while the upper half stands 
out in still stronger action. Conversely, if 
the observer lifts against the arms and the 
subject resists, then the upper half relaxes 
and the lower half acts.* These maneuvers 
provide a quick and simple test for presence 
or function of all or part of the pectoralis 
major. The sternocostal head is most com- 
monly maldeveloped, and, when it is ab- 
sent, compensatory hypertrophy of the 
clavicular head always occurs." 


SUMMARY AND CONCLUSION 


Five cases of unilateral congenital ab- 
sence of the pectoral muscle are presented. 
The associated roentgen finding of unilat- 
eral translucency of the chest is distinctive, 
but can conceivably lead to errors in diag- 
nosis because the roentgenogram mimics 
intrathoracic disease. The correct diagnosis 
on the routine chest film can be made even 
when the condition has been overlooked by 
the clinician. It is noteworthy that 2 of our 
cases were brought to attention first as a 
result of roentgen study, and were subse- 
quently confirmed on physical examination. 

Anomalies of the chest wall must always 
be considered in the differential diagnosis 
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of roentgen abnormalities of the thorax. In 
particular, when unilateral radiolucency of 
the thorax is noted, the possibility of ab- 
sence of a pectoral muscle must be kept in 
mind. 


Isadore Katz, M.D. 
Veterans Administration Hospital 
Brooklyn 9, New York 


The authors wish to express their appreciation to 
Mr. G. W. Goldenberg, Chief of the Medical IIlus- 
tration Laboratory, for his excellent drawing, and to 
L. R. Gilliam and F. G. Hertling for the photographic 
work, 
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A WORD OF APPRECIATION 


HE American Academy of Pediatrics 

extends sincere congratulations to 
The American Roentgen Ray Society and 
The American Radium Society upon the 
Golden Anniversary of their Official Pub- 
lication, THE AMERICAN JOURNAL OF 
ROENTGENOLOGY, THERAPY AND 
NucteaR MEDICINE. 

For the past half century your JouRNAL 
has consistently exemplified the highest 
standards of scientific endeavor. Its growth 
reflects the development of roentgenology, 
radium therapy and nuclear medicine. 

Throughout this period close liaison 
between the Roentgenologist and the Pedi- 
atrician, utilizing the many advances in 
roentgenology and the allied fields, has 
added to our knowledge concerning growth 
and development of children. It has in- 
creased our understanding of disease pro- 
cesses and made possible the discovery of 
many new disease entities. 

Pediatricians are deeply appreciative 
of the roentgenologists who, with their 
specialized knowledge, serve us as con- 
sultants and provide so much essential 
information. Because of this interest we 
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are able to more adequately care for our 
patients. 

The splendid cooperation which charae- 
terizes the efforts of the Roentgenologist 
and the Pediatrician benefits all concerned 
and especially the patient. Through such 
team work medical care for children has 
reached its present high level. 

While it is not possible to forecast the 
advances in radiant energy which will de- 
velop during the coming years, the vision, 
thought and energy which have combined 
to bring roentgenology to its present high 
status together with the splendid leader- 
ship exemplified by the two Societies as- 
sure us the future will bring many addi- 
tional outstanding contributions in_ this 
important field. 


President 
American Academy of Pediatrics 
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SOCIETY PROCEEDINGS, CORRESPONDENCE 
AND NEWS ITEMS 


MEETINGS OF RADIOLOGICAL SOCIETIES* 


Unirep States OF AMERICA 


AmertcAN RoENTGEN Ray Society 
Secretary, Dr. Barton R. Young, Germantown Hospital, 
Philadelphia 44, Pa. Annual meeting: Statler Hotel, Los 
Angeles, Calif., Sept. 25-28, 1956. 

AmericAN Rapium Society 
Secretary, Dr. Theodore R. Miller, New York, N. Y. An- 
nual meeting: Chateau Frontenac, Quebec, Canada, May 
3o-June 1, 1957. 

RapioLocicaL SocteTy OF NortTH AMERICA 
Secretary, Dr. D. S. Childs, 713 E. Genesee St., Syracuse 
2, N. Y. Annual meeting: Palmer House, Chicago, IIl., 
Dec. 2-7, 1956. 

AmericAN COLLEGE OF RaApIOLOGY 
Executive Secretary, William C. Stronach, 20 N. Wacker 
Drive, Chicago 6, Illinois. Annual meeting: 1957, to be 
announced. 

Section ON RaproLtocy, AMERICAN MepIcaL AssociaTION 
Secretary, Dr. T. Leucutia, Harper Hospital, Detroit 1, 
Mich. Annual Meeting, June 3-7, 1957, New York, N. Y. 

INTERNATIONAL ConGreEss OF RADIOLOGY 
Secretary General, Dr. José Noriega, Calle del Oro 15, 
Mexico 7, D. F. Meets Mexico City, July 22-28, 1956. 

ALaBAMA Society 
Secretary, Dr. J. A. Meadows, Jr., Medical Arts Bldg., 
Birmingham 5, Ala. Meets time and place Alabama State 
Medical Association. 

Arizona RADIOLOGICAL SocrETY 
Secretary, Dr. J. J. Riordan, 550 W. Thomas Rd., Phoenix, 
Ariz. Two regular meetings a year. The annual meeting 
at time and place of State Medical Association and 
interim meeting six months later. 

Arkansas RADIOLOGICAL SOCIETY 
Secretary, Dr. J. A. Norton, 843 Donaghey Bldg., Little 
Rock, Ark. Meets every three months and also at time 
and place of State Medical Association. 

Association OF University RADIOLOGISTS 
Secretary, Dr. Robert J. Bloor, 260 Crittenden Blvd., 
Rochester 20, New York, Annual Meeting, May 19-20, 
1956 at the University of Rochester, N. Y 

AtLanTA RADIOLOGICAL SOCIETY 
Secretary, Dr, Charles M. Silverstein, 3254 Peachtree St., 
N.E., Atlanta, Ga. Meets monthly, except during three 
summer months, on second Friday evening. 

RaproLocicaL Society 
alae Dr. Samuel Finkelman. Annual dinner: May, 
1956. 

Brooktyn Rapro.ocicaL Society 
Secretary, Dr. Theodore Kamholtz, 152 Clinton Street, 
Brooklyn, N. Y. Meets first Thursday of each month 
October through May. 

Brooxtyn RoentGeN Ray Society 
Secretary, Dr. J. J. Daversa, 345 75th St., Brooklyn, N.Y. 
Meets monthly fourth Tuesday, October through April. 

Burrato Raprotocicat Society 
Secretary, Dr. Charles Bernstein, 685 Delaware Ave., 
Buffalo, N. Y. Meets second Monday evening each 
month, October to May inclusive. 

Centra New York Roentcen Ray Society 
Secretary, Dr. Dwight V. Needham, 608 E. Genesee St., 
Syracuse, N. Y. Meets January, May, November. 

Centra SocteTy 
Secretary, Dr. Arthur R. Cohen, 41 S. Grant Ave., 
Columbus, Ohio. Meets at 6:30 P.M. on second Thursday 


of October, November, January, March and May at Fort 
Hayes Hotel, Columbus, Ohio. 
CentrRAL Society oF Nuciear MEDICINE 
Secretary, Dr. Robert S. Landauer, Radiation Center 
Building, 1903 West Harrison St., Chicago 12, Ill. 
Cuicaco RoentTGEN Society 
Secretary, Dr. E. Burns Lewis, 670 N. Michigan Ave., 
Chicago 11, Ill. Meets second Thursday of each month, 
October to April inclusive at the Sheraton Hotel. 
CLEVELAND RapDIoLocIcaL Society 
Secretary, Dr. A. S. Tucker, 2065 Adelbert Rd., Cleve- 
land 6, Ohio. Meetings at 7:00 p.m. on fourth Monday of 
each month from October to April at Tudor Arms Hotel. 
Society 
Secretary, Dr. Dorr H. Burns, 1776 Vine St., Denver, 
Colo. Meets third Friday of each month at University 
of Colorado Medical Center or at Denver Athletic Club. 
Connecticut VALLEY Rapro.ocic Society 
Secretary, Dr. T. J. Crowe, 53 Center St., Northampton, 
Mass. Meets second Friday October and April. 
Datias-Fort WortH CLus 
Secretary, Dr. A. H. Keene, 3707 Gaston Ave., Dallas, 
Texas. Meets monthly, third Monday, at Greater Fort 
Worth International Airport at 6:30 P.M. 
Detroit RoentGcen Ray Rapium Society 
Secretary, Dr. Joseph O. Reed, Jr., Harper Hospital, 
Detroit, Mich. Meets monthly first Thursday, Oct. 
through May, at David Whitney House, 4421 Woodward 
Ave., at 6:30 P.M. 
East Bay RoentGEN Society 
Secretary, Dr. Dan Tucker, 434 joth St., Oakland 9, 
Calif. Meets first Thursday each month at Peralta 
Hospital, Oakland. 
F.LoripA Society 
Secretary, Dr. D. H. Gahagen, 320 Sweet Bldg., Fort 
Lauderdale, Fla. Meets twice annually, in the spring 
with the annual State Society meeting, and in the fall. 
GeorotA Society 
Secretary, Dr. B. H. Malone, 1406 Reynolds St., Bruns- 
wick, Ga. 
GreaTER Miami Society 
Secretary, Dr. A. S. Capi, 300 N. 20th Ave., Hollywood, 
Fla. Meets monthly third Wednesday at 8 P.M. at various 
South Florida Hospitals. 
GreaTER St. Louts RapIoLocica Society 
Secretary, Dr. Sam J. Merenda. 
Houston Society 
Secretary, Dr. Leslie L. Lemak, 616 Medical Arts Bldg., 
Houston 2, Texas. Meets fourth Monday each month, 
Meeting Room, Doctors’ Club of Houston. 
IpaHo State RADIOLoGIcAL Society 
Secretary, Dr. Alfred M. Stone. St. Lukes Hospital, 
Boise, Idaho. Meets annually at same time as Idaho State 
Medical Association. 
Rapro.ocicat Socrery 
Secretary, Dr. Stephen L. Casper, 1101 Maine St., 
Quincy, Ill. Meets three times a year. 
InpIANA RoENTGEN Society 
Secretary, Dr. C. A. Stayton, 313 Hume-Mansur Bldg., 
Indianapolis 4. Meets first Sunday in May and during 
fall meeting of Indiana State Medical Association. 
Iowa RaproLocicaL Sociery 
Secretary, Dr. James T. McMillan, 1104 Bankers Trust 
Bldg., Des Moines, lowa. Luncheon and business meet- 
ing during annual session of lowa State Medical Society. 
The scientific section is held in the autumn. 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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Kansas Rapio.ocicat Society 
Secretary, Dr. A. M. Cherner, Hays, Kansas. Meets in 
spring with State Medical Society, and in winter on call. 

Kentucky Rapro.oaicat Society 
Secretary, Dr. David Shapiro, 217 East Chestnut St., 
Louisville 2, Ky. Meets monthly on second Friday at 
Seelbach Hotel, Louisville. 

Kincs County Rapro.ocicat Society 
Secretary, Dr. Solomon Maranov, 1450 51st St., Brooklyn 
1g, N. Y. Meets Kings County Med. Soc. Bldg. monthly 
on fourth Thursday, October to May, 8:45 P.M. 

Los ANGELEs RaproLocicat Society 
Secretary, Dr. Richard A. Kredel, 65 North Madison 
Ave., Pasadena, Calif. Meets second Wednesday each 
month at Los Angeles County Medical Association 
Building, Los Angeles. 

Marne Society 
Secretary, Dr. Irving L. Selvago, Jr., Maine Medical 
Center, 22 Arsenal St., Portland, Maine. Meets in June, 
September, December and March. 

MaryLAnD RaDIOLoGIcAL Society 
Secretary, Dr. Paul W. Roman, 1810 Eutaw Place, 
Baltimore 17, Maryland. 

Mempuis RoENTGEN SOCIETY 
Secretary, Dr. B. E. Greenberg, 294 Annella St., Memphis 
11, Tenn. Meets first Monday of each month at John 
Gaston Hospital. 

Miami VALLEY Society 
Secretary, Dr. G. A. Nicoll, 134 Apple St., Dayton, Ohio. 
Meets second Friday of fall and winter months. 

Mip-Hupson Society 
Secretary, Dr. J. W. Walton, Horton Memorial Hospital, 
Middletown, N. Y. Meets 8:30 p.M., fourth Tuesday each 
month, September to May. 

MitwavukEE Roentcen Ray Society 
Secretary, Dr. R. W. Bryne, 3321 N. Maryland Ave., 
Milwaukee 1, Wis. Meets monthly on fourth Monday at 
University Club. 

Minnesota Society 
Secretary, Dr. O. J. Baggenstoss, 1953 Medical Arts 
Bldg., Minneapolis, Minn. Meets three times annually, 
once at time of State Med. Assn., and in spring and fall. 

Misstssipp1 RaDIoLocicaL Society 
Secretary, Dr. James M. Packer, 621 High St., Jackson, 
Miss. Meets third Thursday of each month at Hotel 
Edwards, Jackson, at 6:00 P.M. 

Montana Society 
Secretary, Dr. John Stewart, 1105 Frederick Lane, 
Billings, Montana. Meets at least once a year. 

Nassau Rapro.oaicat Society 
Secretary, Dr. Frances Behrendt, 19 Clinton Rd., Garden 
City, N. Y. Meets second Tuesday of the month in Feb- 
ruary, April, June, October and December. 

NEBRASKA RADIOLOGICAL SocIETY 
Secretary, Dr. J. F. Kelly, Jr., 816 Medical Arts Bldg., 
Omaha, Neb. Meets third Wednesday of each month at 
6 p.m. in Omaha or Lincoln. 

New Roentcen Ray Society 
Secretary, Dr. Raymond A. Dillon, 24 Wedgemere Ave., 
Winchester, Mass. Meets third Friday of each month, 
October through May, at Hotel Commander, Cam- 
bridge, Mass. 

New Hampsuire Roentcen Ray Socrery 
Secretary, Dr. A. C. Johnston, Elliott Community Hos- 
pital, Keene, N. H. Meets four to six times yearly. 

New York RoentcGEN Society 
Secretary, Dr. John A. Evans, 525 East 68th St., New 
York 21, N. Y. Meets monthly on third Monday, New 
York Academy of Medicine, at 8:30 P.M. 

Nortu Rapro.ocicat Socrery 
Secretary, Dr. William H. Sprunt, North Carolina 
Memorial Hospital, Chapel Hill, N. C. Meets in May 
and October. 

Dakota Society 
Secretary, Dr. Marianne Wallis, St. Joseph’s Hospital, 
Minot, N. D. Meetings by announcement, 

Nortu Fioripa Rapro.ocicat Society 
Secretary, Dr. Marvin Harlan Johnston, Five Points 
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Medical Center, Jacksonville, Fla. Meets quarterly jn 
March, June, September and December. 

NorTHEASTERN New York Rapio.ocicat Society 
Secretary, Dr. Robert R. Wadlund, Albany Hospital 
Albany, N. Y. Meets in Albany area on second Wednes. 
days of October, November, March and April. 

NortHerN CALiForniA Rapro.oaicat Society 
Secretary, Dr. H. B. Stewart, 2920 Capital Ave., Sacra. 
mento, Calif. Meets at dinner last Monday of each 
month, September to June. 

Ouro Strate Rapro.ocicat Society 
Secretary, Dr. John R. Hannan, 10515 Carnegie Ave, 
Cleveland 6, Ohio. Annual meeting, Dayton, May, 1957, 
to be announced. 

OKLAHOMA State Rapio.ocicaL Society 
Secretary, Dr. Sol Wilner, St. John’s Hospital, Tulsa, 
Okla. Three regular meetings annually. 

Orecon Society 
Secretary, Dr. N. L. Bline, 210 Jackson Tower, Portland 
5, Ore. Meets monthly from October to June on the 
second Wednesday of each month at 8:00 P.M. at the 
University Club. 

Orveans PartsH RapIoLocicaL Society 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans 13, La. Meets first Tuesday of each month, 

Pactric NortHwest RaproLocicaL Society 
Secretary, Dr. J. R. Raines, 214 Medical-Dental Bldg, 
Portland 5, Oregon. Meets annually in May. 

Paciric RoENTGEN SocteTy 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran. 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 

PENNSYLVANIA RapIoLoGicaL Society 
Secretary, Dr. Walter P. Bitner, 234 State Street, Harris. 
burg, Pa. 

PHILADELPHIA ROENTGEN Ray Society 
Secretary, Dr. Roderick L. Tondreau, 3400 Spruce St, 
Philadelphia, Pa. Meets first Thursday of each month, 
at § p.M., from October to May in Thompson Hall, 
College of Physicians. 

PirrsBURGH ROENTGEN SociETY 
Secretary, Dr. N. B. Tannehill, 601 Jenkins Bldg., Pitts. 
burgh 22, Pa. Meets second Wednesday of month, Oc. 
tober through June at Hotel Roosevelt. 

Rapro.ocica Section, BAttimore Mepicat Society 
Secretary, Dr. Paul W. Roman, 1810 Eutaw Place, Balti- 
more 17, Md. Meets third Tuesday each month, Sep- 
tember to May, inclusive. 

Section, SouTHERN MEpIcAL AssoctaTION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 

RaDIoLocicaL Society OF GREATER CINCINNATI 
Secretary, Dr. R. J. Neubauer, 831 Carew Tower, 
Cincinnati, Ohio. Meets monthly from September to 
May on first Monday of each month at 7:30 P.M. at the 
Cincinnati General Hospital. 

Rapro.ocicat Sociery or Hawai 
Secretary, Dr. Richard D. Moore, St. Francis Hospital, 
Honolulu 17, T. H. Meets third Monday evening of each 
month at designated hospitals. 

Raprotocica Society oF GREATER Kansas City f 
Secretary, Dr. E. H. Stratemeier, Jr., 1010 Rialto Build- 
ing, Kansas City 6, Mo. Meets last Friday of each month, 

Soctery oF Kansas Crry 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month. 

RaproLocicaL Society oF LoursiANA 
Secretary, Dr. W. S, Neal, 602 Pere Marquette Bldg, 
New Orleans, La. Meets annually during Louisiana State 
Medical Society Meeting. 

Rapro.ocicaL Soctery or New Jersey 
Secretary, Dr. G. G. Green, 601 Grand Ave., Asbury 
Park, N. J. Meets at Atlantic City at time of State 
Medical Society and in November in Newark, N. J. 

Rapro.ocicat Society OF SouTHERN CALIFORNIA 
Secretary, Dr. Robert B. Engle, 2632 E. Washington St, 
Pasadena 8, Calif. 
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RicumonD County Rapto.ocicat Society 
Secretary Dr. W. F. Hamilton, Jr., University Hospital, 
Augusta, Ga. Meets first Thursday of each month at 
various hospitals. 

RocuestER RoentGeN Ray Society, Rocuester, N. Y. 
Secretary, Dr. Henry H. Forsyth, Jr., 40 Meigs St., Roch- 
ester, N. Y. Meets at iy p.M. on the last Monday of 


each month, September t 
morial Hospital. 

Rocxy Mountain Society 
Secretary, Dr. John H. Freed, 4200 East Ninth St., Den- 
ver 20, Colo. 

Sr. Louts Soctety OF RapIoLocists 
Secretary, Dr. Edwin C, Ernst, Jr., 3720 Washington Ave., 
St. Louis 8, Mo. Meets fourth Wednesday each month, 
except June, July, Aug. and Sept. 

San RaDIOLoGICcAL Society 
Secretary, Dr. Hugo F. Elmendorf, Jr., 730 Medical Arts 
Bldg., San Antonio 5, Texas. Meets Brooke Army Medi- 
cal Center Officers Mess second Wednesday of each 
month, 

San Dieco RapioocicaL Society 
Secretary, Dr. J. C. Asher, 2001 Fourth Ave., San 
Diego 1, Calif. Meets first Wednesday of each month at 
the University Club. 

San Francisco Society 
Secretary, Dr. Howard L. Steinbach, University of Cali- 
fornia Medical Center, San Francisco 22, Calif. Meets 
quarterly at Grison’s Steak House. 

Section ON RaproLocy, CatirorniA MEDICAL AssoOerATION 
Secretary, Dr. A. R. Wilson, 540 North Central Ave., 
Glendale 3, Calif. 

Secrion ON RapioLocy, Connecticut State 
SociETY 
Secretary, Dr. J. Burbank, Meriden Hospital, Meriden, 
Conn. Meetings are held bi-monthly. 

Section ON RaproLtocy, Mepicat Society or tHE Dis- 
TRICT OF COLUMBIA 
Secretary, Dr. Melvin O. Goodman, 1930 K St., N.W., 
Washington 6, D. C. Meets Medical Society Library, 
third Wednesday of January, March, May and October 
at 8:00 P.M. 

Section on Raprovocy, Ittino1s State Mepicat Society 
Secretary, Dr. George E. Irwin, Jr., 703 N. East St., 
Bloomington, 

CLuB 
Secretary, W. R. Harwell, 608 Travis St., Shreveport, 
La. Meets monthly on third Wednesday, at 7:30 P.M. 
September to May inclusive. 

or Nuctear MEDICINE 
Secretary, Dr. Robert G. Moffat, B. C. Cancer Institute 
2656 Heather Street, Vancouver 9, Canada. Annual 
Meeting, Salt Lake City, Utah, June 21-23, 1956. 

Sourn Bay Rapro.ocicat Society 
Secretary, Dr. T. N. Foster, 630 E. Santa Clara St., San 
Jose, Calif. Meets second Wednesday of each month. 

Sourn Carona SocieTy 
Secretary, Dr. S. W. Lippincott, 103 Rutledge Ave., 
Charleston, S. C. One meeting with South Carolina 
Medical Association in May, others arranged by Presi- 

ent, 

Sournwestern Society 
Secretary, Dr. Gordon Black, Suite 2-A, El Paso Medical 
Center, 1501 Arizona, El Paso, Texas. Meets second 
Tuesday of each month. 

Tennessee RapDIoLocicaL SocieTY 
Secretary, Dr. G. K. Henshall, 311 Medical Arts Bldg. 

hattanooga, Tenn. Meets annually at the time a 
place of the Tennessee State Medical Association. 
Exas SocieTY 
Secretary, Dr. J. E. Miller, Baylor Hospital, Dallas, 
_ Next Meeting, Corpus Christi, Texas, Jan. 18-19, 
957. 

RaproLocicat SocretY 
Secretary, Dr. Robert E. Beck, 600 Mary St., Evans- 
Ville, Ind. Meets last Wednesday of Oct., Jan., March 
and May, 8:00 p.m. at Elks’ Club in Evansville. 


rough May, at Strong Me- 
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University or MicuicaAn DepartMENT OF ROENTGEN- 
Starr MEETING 
Meets each Monday evening from September to June, 
at 7:00 P.M. at University Hospital. 

University oF Wisconsin RaprotocicaL ConFERENCE 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets first and third Thursdays 4:00 to 5:00 
P.M., September to May, Service Memorial Institute. 

Upper Peninsuta Rapro.ocicat Society 
Secretary, Dr. A. Gonty, Menominee, Mich. Meets 
quarterly. 

Srate Society 
Secretary, Dr. Angus K. Wilson, 343 S. Main St., Salt 
Lake City 1, Utah. Meets fourth Wednesday in January, 
March, May, September and November at Holy Cross 
Hospital. 

Vircinta Rapio.ocica Society 
Secretary, Dr. P. B. Parsons, Norfolk General Hospital, 
Norfolk, Va. Meets annually in October. 

WasuincTon Strate Rapro.ocicat Society 
Secretary, Dr. Eva L. Gilbertson, 1317 Marion St., 
Seattle 4, Wash. Meets fourth Monday of each month 
from September through May at 610 Pine St., Seattle. 

West Rapio.ocicat Society 
Secretary, Dr. W. Paul Elkin, 515 Medical Arts Bldg. 
Charleston, W. Va. Meets concurrently with annua 
meeting of West Virginia State Medical Society; other 
meetings arranged by program committee. 

WEsTCHESTER RADIOLOGICAL 
Secretary, Dr. M. G. Priestman, New Rochelle Hospital, 
New Rochelle, N. Y. Meets on third Tuesday of January 
and October and on two other dates. 

Wisconsin Rapro.ocicat Society 
Secretary, Dr. W. W. Moir, 309 Geele Ave., Sheboygan, 
Wis. Special meetings held px. a year; annual meeting 
each spring at Madison, Wis. 

X-Ray Srupy Cius or San Francisco 
Secretary, Dr. J. T. English, 2000 Van Ness Ave., San 
Francisco 9, Calif. Meets monthly, third Thursday at 
7:45 p.M., Lane Hall, Stanford University Hospital. 


Cusa, Mexico, Puerto Rico anp CentraL AMERICA 


SocrepaD DE Rapro.ocfa y DE CuBA 
President, Dr. J. Manuel Viamonte, Hospital Mercedes, 
Habana, Cuba. Meets monthly in Habana. 

SociepaD Mexicana DE Raprotocfa, A. C. 

Calle del Oro No. 15, Mexico 7, D. F. 
Secretary General, Dr. Guillermo Santin. Meets first Mon- 
day of each month. 

Asocraci6n PuERTORRIQUENA DE 
Secretary, Dr. R. B. Diaz Bonnet, Suite 504, Professional 
Bldg., Santurce, Puerto Rico. 

SocrepaD Rapio.écica PANAMENA 
Secretary, Dr. L. Arrieta Sanchez, Apartado No. 86, 
Panama, R. de P. Meets monthly in a department of 
radiology of a local hospital, chosen at preceding meeting. 


BritisH Empire 


ASSOCIATION OF RADIOLOGISTS OF THE PROVINCE OF QUEBEC 
Secretary, Dr. Isadore Sedlezky, 3755 Cote St. Catherine 
Rd., Montreal, Que. Meets four times a year. 

British Instirute oF RaproLtocy INcoRPORATED WITH 
THE RONTGEN Society 
Ordinary meeting, on the Thursday preceding the third 
Friday, October to May at 8:15 p.m. 

Medical Members’ meeting, on third Friday in each 
month at 5:00 P.M., 32 Welbeck St., London, W 1 

Facutty oF Rapro.ocists 
Honorary Secretary, Dr. R. A. Kemp Harper, 45, Lincoln’s 
Inn Fields, London, W.C.2, England. 

Section OF RapioLocy or THE Roya. Society or Mept- 
cine (ConrineD To MepicaL MemBers) 

Meets third Friday each month at 4:45 p.m. at the Royal 
Society of Medicine, 1 Wimpole St., London. 

CanaDIAN AssOcIATION OF RADIOLOGISTS 
Honorary Secretary-Treasurer, Dr. Guillaume Gill, Suite 
305, 1555 Summerhill Avenue, Montreal 25, Que. Meet- 
ings January and June. 
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Section or Raprotocy, Canapian Mepicat AssociaTION 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 
Société CANADIENNE-FRANCAISE D’ELECTRO-RADIOLOGIE 
MEDICALES 
General Secretary, Dr. Ls Ivan Vallée, 1058 rue St-Denis, 
Montreal 18, Canada. Meets third Saturday each month. 
or Raprotocists (AusTRALIA AND New Zea- 
LAND 
Honorary Secretary, Dr. Alan R. Colwell, c/o British 
Medical Agency, 135 Macquarie St., Sydney, N.S.W. 


SoutH AMERICA 


Asociacion ARGENTINA DE RADIOLOGIA 
Secretary, Dr. Lidio G. Mosca, Avda. Gral. Paz 151 
Cérdoba, Argentina. Meetings held monthly. 

SocieDAD ARGENTINA DE RaproLocia, JunTA CENTRAL, 
Buenos Aires 
Secretary, Dr. Oscar F. Noguera, Santa Fe 1171, Buenos 
Aires. Meetings are held monthly. 

SocreDAD ARGENTINA DE Rapio.oci, Det Lirorat, 
Seve, Rosario 
President, Dr. Francisco P. Cifarelli. Meets monthly sec- 
- Wednesday, 19 ha 663 Italia St., Rosario, Santa 

e. 

SociepaD ARGENTINA DE Rapro.ocia, Det Sor, 
Seve, La Piata 
President, Prof. Dr. Jose P. Uslenghi, La Plata. Meets 
monthly. 

SociEDAD ARGENTINA DE FILIAL DEL CENTRO 
Seve, Cérposa 
President, Prof. Dr. David L. Caro, Corro 86, Cérdoba. 
Meets monthly. 

SocieDAD ARGENTINA DE DEL Norte, 
Seve, TucuMAN 
President, Dr. Julio Mendez Valladares, Rivadavia 358, 
Tucuman. Meets monthly. 

SocreDAD ARGENTINA DE Rapro.ocia, DE Cuyo 
Sepe, Menpoza. 

President, Dr. J. A. Orfila, Hospital Central, Mendoza. 
Meets monthly. 

SocrEDADE BrasILeirA DE RaproLocia Mepica 
Secretary, Dr. Nicola Caminha, .4v. Mem. de Sa, Rio de 
a, Brazil. Meets monthly, except during January, 

ebruary and March. 

SoctEDADE BrASILEIRA DE RADIOTERAPIA 
Secretary, Dr. Oscar Rocha von Pfuhl, Av. Brigadeiro 
Luiz Antonio, 644 Sao Paulo, Brazil. Meets monthly on 
second Wednesday at 9:00 P.M. in Sao Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

SocreDAD CoLoMBIANA DE RADIOLOGIA 
Secretary, Dr. Luis E. Lozano B., Carrera 12 No. 20-69, 
6° piso, Bogota, Colombia. Meets last Thursday of each 
month, 

Socrepap EcuatoriANA DE RADIOLOGIA Y FISIOTERAPIA 
Secretary, Dr. Enrique Ortega Guzman, Casilla 4719, 
Guayaquil, Ecuador. 

SocieEDAD PERUANA DE RADIOLOGIA 
Secretary, Dr. Luis Pinillos G. Apartado 2306, Lima, 
Peru. Meets monthly except during January, February 
and March, at Asociacién Médica Peruana ‘“‘Daniel A. 
Carrién,” Villalta 218, Lima. 

SocteDAD DE RADIOLOGIA DEL ATLANTICO 
Secretary, Dr. Raul Fernandez, Calle 40 #41-110, Baran- 
quilla, Colombia. Society meets monthly at the Instituto 
de Radiologia. 

SoctepAD DE Rapro.ocfa, Cancero.tocfa y Ffsica 
Mépica pet Urucuay 
Secretary General, Dr. Roberto Francois, Av. Agraciada 
1464, Piso 13, Montevideo, Uruguay. 

SocrEDADE DE RADIOLOGIA DE PERNAMBUCO 
Secretary, Dr. Manoel Medeiros, Instituto de Radiologia 
da Faculdade de Medicina da Universidade do Recife, 
Caixa Postal 505, Pernambuco, Brazil. 


SocieDAD VENEZOLANA DE 
Secretary, Dr. Otto Paz, Centro Médico, Caracas, Vene. 
zuela. Meets monthly third Friday at Colegio Médico del 
Distrito Federal, Caracas. 


ConTINENTAL Europe 


AustrIAN RoENTGEN SOCIETY 
President, Dr. Konrad Weiss, Mariannengasse 10, 
Vienna 9, Austria. Meets second Tuesday of each month 
in Allgemeine Poliklinik. 

Société BELGE DE RaDIOLoGIE 
General Secretary, Dr. S. Masy, 256 Chaussée de Wavre 
Heverlee-lez-Louvain, Belgium. Meets monthly, seco 
Sunday at Maison des Médecins, Brussels. 

Société Francaise Mépicate, 
and its branches: Socréré pu Sup-Ovest, pu Lirroray 
MEDITERRANEEN, DU CENTRE ET DU Lyonnats, DE 
L’Ouest, DE L’Est, eT D’ALGER ET D’AFRIQUE DU Norp 
Secretary-General, Dr. A. Dariaux, 9 bis, Boulevard 
Rochechouart, Paris France. 

CESKOSLOVENSK SPOLECNOST PRO RENTGENOLOGH A 
RaproLocu v Praze 
Secretary, Dr. Roman Blaha, Praha xu, stat. nemocnice, 
Czechoslovakia. Meets monthly except during July, 
August, and September. Annual general meeting. 

DeutscHe RONTGEN-GESELLSCHAFT 
Secretary, Dr. med. Peter Kréker, Evangelisches Kran. 
kenhaus, Huyssens Stiftung, (22a) Essen. 

Socreta ITALIANA D1 RaproLocia Mepica 
Secretary, Prof. Mario Ponzio, Ospedale Mauriziano, 
Torino, Italy. Meets biannually. 

NEDERLANDSE VERENIGING VOOR ELECTROLOGIE EN 
ROENTGENOLOGIE 
Secretary, Dr. B. J. Rethmeier, Bornsestraat 378, Almelo, 
Netherlands. 

Society or RADIOLOGY 
Secretary, Dr. Juljusz Borejko, 59 Nowogrodzka St., War. 
saw, Poland. 

Goansk Section, Society or RADIOLOGY 
Secretary, Dr. A. Smigielska, Akademia Lekarska, 
Gdansk. Meets monthly last Sunday at 10:30, X-Ray 
Dept., Akademia Gdansk. 

Wroc Section, Society or RapioLocy 
Secretary, Dr. R. Marciniak, Akad. Medyczna Wroclaw, 
68 Curie-Sklodowska St., Wroclaw, Poland. Meets first 
Sunday of each month, X-Ray Department, Akademia 
Medyczna Wroclaw. 

SocteTATEA RoMANA DE RaDIoLocie st ELECTROLOGIE 
Secretary, Dr. Oscar Meller, Str. Banual Maricine, 30, 
S.I., Bucuresti, Roumania. Meets second Monday in 
every month with the exception of July and August. 

A.t-Russtan Roentcen Ray Association, LENINGRAD 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 
Meets annually. 

SCANDINAVIAN ROENTGEN SOCIETIES pe 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. 

SoctepaD EspaNoLa pe Raprotocia 
Secretary, Dr. D. Aureo Gutierrez Churruca, Esparteros, 
No. 9, Madrid, Spain. Meets monthly in Madrid. 

ScHweIzeRIscHE 
Suisse DE RADIOLOGIE) 

Secretary, Dr. Max Hopf, Effingerstrasse 47, Bern, 
Switzerland. 


INDIA 
InpIAN RADIOLOGICAL AssocIATION 


Secretary, Dr. R. F. Sethna, Navsari Building, Hornby 
Road, Bombay 1, India. 


The list of Meetings of Radiological Societies is published in every other issue of the JourNAL. 
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RADIATION STUDY SECTION 
ESTABLISHED 


A Radiation Study Section has been formed 
on a permanent basis within the framework of 
the Division of Research Grants, National 
Institutes of Health. The present members are: 
Drs. Howard J. Curtis (Chairman), Howard L. 
Andrews, Charles L. Dunham, Jacob Furth, 
Harry Harlow, Henry S. Kaplan, Russell H. 
Morgan, James J. Nickson, Harvey M. Patt, 
J. Paul Quigley, Cornelius A. Tobias, J. Walter 
Wilson, Raymond E. Zirkle, Lt. Col. James B. 
Hartgering, and Lt. Col. Solomon E. Lifton. 
Study Section members have two major re- 
sponsibilities: (1) to review applications for 
research grants and provide technical advice 
on action to be taken and (2) to survey the 
research being conducted in radiation in order 
to stimulate additional work in neglected areas. 

The following is a list of suggestions of the 


types of projects that fall within the scope of 


activities of the Section and areas needing 
investigation: Effects of radiation on chemical 
compounds of biologic significance, particu- 
larly those related to possible mechanisms of 
radiation effects; effects of radiation on uni- 
cellular organisms and lower life, and verte- 
brates; effects of supralethal radiation doses; 
neuropsychologic aspects of radiation; the dose 
rate variable in biologic effects; field studies 
on human population groups exposed to 
greater than normal amounts of radiation; 
experimental therapy with radiation from 
various sources; quantitative effects, particu- 
larly at low dosages; development of methods to 
enhance the differential effects of radiation in 
malignant tissue as compared to normal; de- 
velopment of dosimetry of beta and gamma 
rays. 

Requests for Public Health Service research 
grant support should be submitted by an 
institution on behalf of an investigator’s pro- 
posed research, using special application forms 
which may be obtained by writing to the 
Divison of Research Grants, National Insti- 
tutes of Health, Bethesda 14, Maryland. In- 
cluded with the application will be instructions 
for its preparation, an information statement 
pertaining to the program, and the appropriate 
dates for submitting the proposal. 


ORINS ANNOUNCES NEW COURSES 


The Special Training Division of the Oak 
Ridge Institute of Nuclear Studies has an- 
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nounced a partial list of courses to be offered 
through March, 1957. Basic four-week courses 
in the techniques of using radioisotopes will 
open on September 3 and October 3, 1956 
and on January 7 and February 4, 1957. Two- 
week courses in veterinary radiological health 
for members of the armed forces veterinary 
corps will open on September 17, October 1 
and December 3, 1956, and on March 4 and 
March 18, 1957. Additional special courses will 
be announced as they are scheduled. 

Prospective applicants should make their 
applications as soon as possible before the 
starting date of a particular course, since se- 
lection of participants is made in the order in 
which application blanks are received. Further 
information and application blanks may be 
obtained by writing the Special Training Divi- 
sion, Oak Ridge Institute of Nuclear Studies, 
P. O. Box 117, Oak Ridge, Tennessee. 


JAMES PICKER FOUNDATION 
MAKES AWARDS 


The James Picker Foundation has announced 
the award of seven Grants, three Fellowships, 
and one Grant for Scholar in Radiological 
Research for the coming year. These awards, 
totaling approximately $52,000, were made on 
recommendation of the Committee on Radiol- 
ogy of the National Academy of Sciences- 
National Research Council. 

Grants in Radiological Research for 1956- 
1957 have been made to the following investi- 
gators: Dr. John A. Benjamin and Dr. James 
S. Watson, Strong Memorial Hospital, Univer- 
sity of Rochester; Dr. F. X. Gassner and Dr. 
H. J. Hill, Colorado Agricultural and Mech- 
anical College; Dr. Gwilym S. Lodwick, Uni- 
versity of Missouri; Dr. Robert J. Reeves, 
Duke University; Dr. Francis F. Ruzicka, Jr., 
and Dr. Louis M. Rousselot, The St. Vincent’s 
Hospital of the City of New York; Dr. H. A. 
Sissons, Institute of Orthopaedics, University 
of London; and Dr. Michel Ter-Pogossian, 
The Edward Mallinckrodt Institute of Radiol- 
ogy, Washington University School of Medi- 
cine. 

The following have been awarded Fellow- 
ships in Radiological Research for the coming 
year: Dr. Leonard Davis, Dr. Hans Ludin, and 
Dr. Vincenzo Valentino. The Grant for Scholar 
in Radiological Research has been awarded to 
Dr. William J. Tuddenham, University of 


Pennsylvania School of Medicine. 
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BOOK REVIEWS 


Books sent for review are acknowledged under: 


Books Received. This must be regarded as a sufficient return 


for the courtesy of the sender. Selections will be made for review in the interest of our readers as space permits, 


Pepiatric X-Ray Diacnosis. By John Caffey, 
A.B., M.D., Professor of Radiology, College 
of Physicians and Surgeons, Columbia Uni- 
versity; Attending Pediatrician and Roent- 
genologist, Babies Hospital and Vanderbilt 
Clinic, New York City; Consulting Pedia- 
trician, Grasslands Hospital, Westchester 
County, N.Y., and New Rochelle Hospital, 
Westchester County, N. Y., and New 
Rochelle Hospital, New Rochelle, N. Y. 
Third edition. Cloth. Price, $28.00. Pp. 
10$9, with 1267 illustrations. Year Book 
Publishers, Inc., 200 E. Illinois Street, Chi- 
cago 11, Illinois, 1956. 


This is the second quinquennial revision of 
the only available book in English devoted 
exclusively to x-ray diagnosis in pediatrics. 
The success of the first and second editions is 
attested to by the fact that similar volumes 
have not been offered by other authors and 
publishers notwithstanding the tremendous 
development of the field which was sparked by 
the original publication in 1945. The present 
third edition is a fitting successor to the well 
worn, frequently consulted texts which can 
be found in most hospital x-ray departments, 
and in the private offices of many radiologists, 
orthopedists, and pediatricians, as well as 
general practitioners and other physicians who 
number children among their patients. 

The format of the second edition is main- 
tained, with its easy-to-read two column ar- 
rangement. Two hundred and fifty new illus- 
trations, many of which are composite, have 
been added and the new reproductions are 
comparable in clarity to the superb reproduc- 
tions of the earlier editions. The sections on 
congenital heart disease, on the urinary tract, 
on megacolon, and several others, have been 
extensively rewritten. Infantile cortical hy- 
perostosis is reevaluated in the light of recent 
reports on familial incidence, prenatal recogni- 
tion and chronic forms with sequelae. Opaque 
angiocardiography, cardiac catheterization, la- 
minagraphy and opaque cerebral angiography 
and myelography have been omitted inten- 
tionally, but their uses and limitations are 
briefly discussed, and references to current 
sources of information are provided. 


Again, study of the normal and recognition 
of non-pathologic anatomic variants is stressed, 
The author’s recently published data (Pedia- 
trics, Volume 77, May, 1956) on acetabular 
angles in relation to the diagnosis of congenital 
dislocation of the hip and acetabular dysplasia 
are evaluated and merit careful scrutiny by 
those concerned with the diagnosis and manage- 
ment of these conditions. This material not 
only provides new standards from what is 
probably the largest and most carefully studied 
group of unselected infants, but also should 
lead to a reappraisal of methods and results of 
treatment. The author’s observations on devel- 
opmental variants presenting the roentgen 
appearance of osteochondritis dissecans are 
characteristic of the attention given to normal 
standards. 

In one change from the second edition, this 
reviewer raises mild objection: that is, the 
substitution of Elgenmark’s table of cumulative 
ossification centers for that of Sontag, Snell 
and Anderson. Although the data are compar- 
able in the two studies, and Elgenmark’s are 
more extensive, his children are exclusively of 
Scandinavian origin as opposed to the mixed 
origin of Sontag’s Ohio children; and their 
consistent acceleration with respect to the 
Ohio children may make them a poor standard 
for children of other than Scandinavian origin. 
One carry over from the second edition which 
could have been replaced with more compre- 
hensive data is the table of average values for 
length of long bones. The original study, which 
gave only averages and did not provide sep- 
arate standards for boys and girls has been 
expanded recently (Maresh, M. M. 4m. F. Dis. 
Child., 1955, 89, 725-742) and the new data are 
more appropriate for a book of this type than 
the original data. 

Otherwise, throughout the book, the author 
has attempted to add pertinent information 
published since the second edition was printed, 
and the bibliography indicates this effort. All 
in all, the third edition of Dr. Caffey’s text- 
book reflects the extensive experience and 
scholarly approach of its author, and maintains 
the high standards of its predecessors which it 
properly replaces. 

Freperic N. Sitverman, M.D. 
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HERZKRANKHEITEN IM SAUGLINGSALTER. Von 
Priv.-Doz. Dr. Ettore Rossi, Ziirich. Cloth. 
Price, $15.45. Pp. 373, with 198 illustrations. 
Georg Thieme, Herdweg 63, Stuttgart, 
Germany, 1954. 


From his practice in Zurich Dr. Rossi has 
collected a variety of types of congenital heart 
disease, particularly those forms encountered 
in infants. The diagnosis of heart disease in 
infancy is accompanied with great difficulty. 
Many of the complicated congenital cardiac 
abnormalities which do not permit life for more 
than one or two years must be reckoned with 
by the cardiologist and roentgenologist who 
deal with infants. The technical aspects of the 
examination of such infants add greatly to this 
dificulty, but, in addition, very often the heart 
has not as yet assumed any of the characteristic 
contour which is necessary for the roentgeno- 
logic diagnosis of a particular cardiac ab- 
normality. 

The author has systematically surveyed the 
various types of heart disease, presenting the 
clinical, electrocardiographic and phonocardio- 
graphic aspects of each type. The roentgeno- 
logic features are perfectly and accurately 
described, and correlation of operative and 
postmortem findings with the roentgen studies 
is particularly stressed. The coverage of con- 
genital anomalies of the heart is more than 
adequate and certainly equal to any found in 
the various similar works from other countries. 

A particularly valuable feature of this volume 
is the detailed study of the moncongenital types 
of cardiac disease which are encountered dur- 
ing infancy. The groups of myocarditides and 
myocardoses are exhaustively discussed in 
conjunction with multiple clinical and patho- 
logic examples. This portion of Dr. Rossi’s 
treatise in itself marks it as a very worthwhile 
contribution. 

A final feature to be mentioned is the insert 
to the volume in the form of a tabulation of 
the pathologic, clinical, laboratory and roent- 
genologic aspects of all of the usual congenital 
heart diseases. This tabulation could form a 
foundation for the instruction of residents and 
other interested physicians in the fundamentals 
of roentgen study of congenital heart disease. 

Unfortunately for the medical public in 
America, the book is written entirely in German 
and therefore will probably see limited distri- 
bution in this country. Anyone with a reading 
knowledge of medical German will, however, 
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benefit greatly from a careful study of its pages. 
Harotp Futton, M.D. 


SyNDROME AND ReE- 
LATED OsTEOCHONDROSES OF YoutTH. By 
Charles Weer Goff, M.D., Assistant Clinical 
Professor of Orthopaedic Surgery, Yale 
University School of Medicine; Attending 
Orthopaedic Surgeon, Newington Home and 
Hospital for Crippled Children, St. Francis 
Hospital, Hartford Seminary Foundation; 
Member, Society for Research and Child 
Development. Cloth. Price, $10.75. Pp. 
332, with 124 illustrations, Charles C 
Thomas, Publisher, 301 East Lawrence Ave- 
nue, Springfield, Illinois, 1954. 

This book should be a welcome addition to 
the library of the orthopedic surgeon and those 
in allied fields which deal with the osteochon- 
droses. Legg-Calvé-Perthes syndrome is used as 
the theme of this book and the other osteo- 
chondroses are correlated with it. 

To the student of this disorder, there is a 
very accurate and carefully prepared historical 
section covering the work of the men who 
originally identified aseptic necrosis of the 
capital epiphysis. The subject is covered with 
unusual completeness when the author delves 
into the physiologic, psychologic and sociologic 
aspects of this syndrome—aspects we often 
fail to recognize or remember in everyday 
practice. 

The author’s views on treatment are those 
generally accepted, However, the prolonged 
hospital care he tends to use undoubtedly 
creates many additional psychologic and socio- 
logic problems peculiar to his treatment. 

There are many clear, excellent illustrations, 
an extensive bibliography and a good subject 
index included in this volume. 

Georce A. Mitter, M.D. 


Die GENUINE VITAMIN D-RESISTENTE RACHITIS, 
Von Dr. Walter Swoboda, Assistent der 
Universitatskinderklinik Wien. Paper. Price, 
$2.50. Pp. 79, with numerous illustrations. 
Wilhelm Maudrich, Publisher, [X., Spital- 
gasse I b, Vienna, Austria (U. S. representa- 
tive: Intercontinental Medical Book Corp- 
oration), 1956. 

This monograph by a pediatrician in the 
University Pediatric Clinic in Vienna is based 
on a study of 11 patients. The bibliography 
of 162 references indicates the author’s com- 
prehensive consideration of the subject based 
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on world-wide reports. The disease is defined 
provisionally as a_ hereditary biochemical 
disorder of the enzyme system, probably in 
the renal tubules, resulting in a low inorganic 
serum phosphate as the characteristic sign. The 
patients are often dwarfed with skeletal de- 
formities involving particularly the lower extre- 
mities. In the discussion of differential diagnosis 
consideration is given to vitamin D deficient 
rickets, renal rickets, the Fanconi syndrome, 
cystinuria, hepatolenticular degeneration, tu- 
bular renal acidosis and the Albright-Butler- 
Lightwood syndrome. 

It is suggested that a sharp differentiation 
between these conditions cannot always be 
made and that there are probably overlapping 
and intermediate forms of disease. 

While the author’s approach to the disease 
is primarily biochemical, there is much of 
radiological and orthopedic interest which 
should recommend this study to radiologists 
as well as to pediatricians. In particular, it 
should be noted that the metaphyseal mani- 
festations of rickets in older children may be 
very inconspicuous when dwarfism is marked. 


W. A. Evans, M.D. 


InTEsTINAL Osstructions. By Owen H. 
Wangensteen, B.A., M.D., Ph.D., Professor 
of Surgery, University of Minnesota, Min- 
nesota. Third edition. Cloth. Price, $15.50. 
Pp. 838, with 200 illustrations and 66 tables. 
Charles C Thomas, Publisher, jor East 
Lawrence Avenue, Springfield, Illinois, 1955. 


Within the covers of this excellent book one 
can read to a great extent the life history of an 
outstanding American surgeon, who has made 
a large contribution to the field of surgery on 
the subject of intestinal obstruction. The 
development of intestinal suction by Wang- 
ensteen many years ago has, in the mind of the 
reviewer, been a major contribution of this 
Century to surgery and to mankind. Having 
had surgical experience for a fair number of 
years previous to the advent of the Wangen- 
steen suction, the reviewer is in a position to 
compare the two periods before and after. While 
it is true that other adjunct treatment such as 
proper electrolyte balance, transfusion, anti- 
biotics, etc. have contributed greatly to the 
welfare of patients, it must nevertheless be 
stated that the basic principle of intestinal 
suction has been a dominant factor in the 
success of abdominal surgery over the last 
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twenty-five years. And who is more competent 
to speak about it than the author of this ex. 
cellent volume? It is beautifully printed on 
excellent paper, with clear and easily read type, 
and abounds with illustrations, charts and 
tables that picture the progress of this entity, 
In a generous manner it is dedicated to the 
many surgical fellows who assisted Dr. Wan. 
gensteen in this monumental work. It is good 
to see such an acknowledgment made, and it 
bespeaks of the generous spirit of the author, 

The book as a whole is divided into four 
parts. The first part covers the physiology, 
pathology and ¢linical considerations, with 
emphasis on therapy. It also includes a de- 
scription of operative procedures. The second 
part deals with general diagnostic considera. 
tions and with recognition of the obstructed 
bowel. Part Three deals with the general 
therapeutic considerations in the management 
of bowel obstructions. The emphasis of the 
final section is on special obstructions, such as 
those due to congenital lesions, strangulated 
herniae, volvulus, intussusception, and the like. 
The large and complete subject index, as well 
as author index should be of great help to 
any one reviewing this subject. 

The text is well written, the choice of words 
is good, and the flow of thought is fluent. A 
number of personal anecdotes enliven the text 
and make it most palatable. This is an innova- 
tion which other medical authors could well 
emulate, as most textbooks or reference books 
often make dreary reading, albeit valuable 
information. The constant presence of intes- 
tinal obstruction in its many forms makes such 
a book necessary, and this one should be of 
great value to every Intern, Resident and 
Practicing Physician as a guide and stimulus 
to him. I applaud the Author and the Publisher 
for this excellent work. 


Eucene A. Osius, M.D. 


RoENTGEN INTERPRETATION. By George W. 
Holmes, M.D., Honorary Physician, Mass- 
achusetts General Hospital; Clinical Profes- 
sor of Roentgenology, Emeritus, Harvard 
Medical School; Radiologist to the Waldo 
County Hospital, Belfast, Maine; and Laur- 
ence L. Robbins, M.D. , Radiologist-; in-Chief 
to the Massachusetts General Hospital; 
Associate Clinical Professor of Radiology, 
Harvard Medical School. Eighth edition. 
Cloth. Price, $10.00. Pp. 525, with 37! 
illustrations. Lea & Febiger, 600 South 
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Washington Square, Philadelphia, Penn- 


sylvania, 1955. 


The first edition of this well known text on 
roentgen interpretation was written by those 
two stalwarts of pioneer roentgen history, Dr. 
George W. Holmes and Dr. Howard Ruggles, 
and appeared thirty-seven years ago. These 
great men produced revisions up to and in- 
cluding the sixth. Dr. Ruggles died after 
establishing himself as a leader of radiology 
on the West Coast. He has been ably suc- 
ceeded by Dr. Laurence M. Robbins, who now 
is Radiologist-in-Chief to Massachusetts Gen- 
eral Hospital as well as a member of the faculty 
of Harvard Medical School. 

The survival of this book through thirty- 
seven years and eight editions is proof of its 
popularity and worth. The novice must be 
impressed with the interesting presentation of 
the principles of roentgen interpretation. Those 
with long experience in the practice of the 
specialty can appreciate the thoroughness and 
systematic character of the text. Even the 
most learned must find the perusal of the book 
interesting. 

This edition is larger than its predecessors 
since of necessity it must include the funda- 
mentals of past methods of demonstrating 
radiologic data and also the new techniques 
and theories which have opened additional 
fields of exploration. 

After an informative introduction, which all 
should read, Chapter I deals with confusing 
shadows as a preliminary to the application 
of principles of roentgen interpretation to 
various conditions affecting the human body. 
The bones, joints, chest, abdomen, gastroin- 
testinal and genitourinary tracts, and the 
diseases concerning them, are among the 
divisions of subject matter. Physiologic and 
anatomic considerations are, of course, given 
prime attention. Interpretation of fluoroscopic 
observations rounds out a text which is as 
complete as a volume of its size could be. 

The illustrations are many and excellent, 
and the cases from which they are chosen are 
representative, as well as sufficiently striking 
and unusual, to be very interesting. 

The authors recognize that advancing know- 
ledge has brought new conceptions of various 
diseases. For example, they recognize that 
arthritis is not a satisfactory term to properly 
connote inflammations of the joints and, in 
addition, all other affections of the articula- 
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tions and related or surrounding tissues. How- 
ever, in an elementary text they could not be 
expected to pioneer such a radical change in 
the language literature, or usage of the terms. 
It is to be hoped that before a subsequent edi- 
tion is brought forth, a more satisfactory 
classification of arthropathies will be available 
to them. 

The authors stress the practical approach, 
and in most aspects of the work they have 
admirably succeeded in keeping the material 
simple and usable in training the young radiolo- 
gist. An examination of this edition of “‘Roent- 
gen Interpretation” should convince a teacher 
or department head of its superiority as a text. 

E. Wacter Hatt, M.D. 


DiFFERENTIALDIAGNOSTIK DER LUNGENKRANK- 
HEITEN. Von Dr. Lasar Dinner, Chefarzt 
der Industrial Chest Diseases Clinic in Hull 
(England); friiher arztl. Direktor des Hos- 
pitals Buch-West in Berlin; dirig. Arzt der 
Abt. ftir Lungenkrankheiten im Jiidischen 
Krankenhause in Berlin. Cloth. Price, DM 
49.—.Ferdinand Enke, Hafenberssteige 3, 
Stuttgart W, Germany, 1954. 


This book by a German physician now 
working at the Industrial Chest Disease Clinic 
in Hull (England), is written for internists and 
lung specialists and only secondarily for roent- 
genologists. 

Its outstanding feature is the excellence of 
the illustrations, covering 198 cases, all with 
roentgenograms and many with more than one. 
Most of the case reports include a complete 
synopsis together with the differential diag- 
nosis. 

The text contains different related aspects of 
pulmonary diseases. The chapter headings 
vary from discussions of symptoms such as 
the first three on “Pain” “Blood-spitting” and 
“Dyspnea etc.,” to anatomic location of clinical 
findings such as “Processes in the Apices,” 
“Processes Above and Below the Diaphragm,” 
“Cavities” —to discussions of clinical entities 
such as “Chronic Bronchitis,” “‘Lobar Pneu- 
monia,” “Bronchial Carcinoma,” etc. There 
are other chapters on “Miliary Disease,” “Coin 
Lesions,” ‘‘Pneumothorax” and “Bronchiec- 
tasis.” Between these chapters are found the 
pages containing the roentgenographic repro- 
ductions and case histories. Tuberculosis is well 
illustrated and there are two interesting cases of 
syphilis of the lung, one a gumma in the left 
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upper lobe with resolution after specific therapy, 
the other a case of diffuse luetic fibrosis proved 
by autopsy. 

The author mentions in the preface that the 
book is not complete, but some of the missing 
subjects are of considerable importance, such 
as lipoid pneumonia, sequestration of the lung 
and beryllium poisoning. Mycotic infections 
are given only a few lines. 

This book can be recommended as an atlas 
of most chest diseases rather than as a text- 
book for radiologists. 

Econ G. Wissinc, M.D. 


La Broncuocraria. By Dr. Dario Gandini, 
Aiuto Dell’Istitute Di Radiologia e Fisio- 
terapia Dell’Ospedale Degli Infermi di 


Biella. Cloth. Pp. 201, with 138 illustrations. 
Dott G. Abruzzini Editore, Via Ferdinado 
di Savoia, 3, Roma, Italy, 1955. 


The author presents the subject of broncho- 
graphy in a systematic fashion and with a 
practical approach. His book is based on a 
large experience with pulmonary and _bron- 
chial diseases. 

The first part deals with contrast media, 
bronchographic technique, indications, con- 
traindications, and accidents. It is closed by 
an excellent chapter on the anatomy of the 
bronchial tree. The second part of the volume 
deals with bronchial deformities due to chronic 
bronchitis, asthma, bronchiectasis, emphy- 
sema, silicosis, cysts, suppurative processes, 
simple stenosis, neoplasms and tuberculosis. 

Aside from the very good treatment of the 
subject material, this book should be especially 
interesting to American readers because the 
author has used extensively the localized 
technique of bronchography by means of the 
curved Metras catheters introduced directly 
into the bronchus to be studied. This technique 
may be dangerous in inexperienced hands but, 
done by experts, it gives results which are 
difficult to duplicate otherwise. Of particular 
interest are several cases of fistulous connec- 
tions between bronchi demonstrated by this 
method. Well written and abundantly illus- 
trated, the book also includes a large biblio- 
graphy. The printing is excellent. In the opinion 
of the reviewer it is one of the best contribu- 
tions to the subject of bronchography which 
has appeared in recent years. 

Cesare Granturco, M.D. 
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ATLAS OF BroncuiAL Lesions In PULMONARY 
TuBercutosis; A CiinicaAL AND Moreip- 
Anatomica Srupy. By C. Dijkstra, M.D., 
Medical Superintendent of the Sanatorium 
‘De Klokkenberg’, Breda, The Netherlands. 
Cloth. Price, $11.00. Pp. 138, with 131 
illustrations. Charles C Thomas, Publisher, 
301 East Lawrence Avenue, Springfield, 
Illinois, 1955. 


The author’s interpretation of the term 
primary is broader than is in common usage 
among American pthisiologists, but becomes 
clearly defined as he develops his subject from 
fresh to older lesions, each group illustrated 
by cases. Similarly, in his second major division 
he progresses from relatively recent to old 
scarred lesions, again illustrated by cases. 

In the presentation of each case the clinical 
features are given in sufficient detail and are 
followed by illustrations which are particularly 
remarkable in the way they have been chosen 
and displayed. They enable the reader to 
maintain continuity from the roentgenograms 
through the photographs of the properly sec- 
tioned gross specimens to photomicrographs at 
various magnifications of selected areas which 
ably visualize the changes elaborated in the 
discussions following each group of cases. 

The book is timely in its emphasis of the 
importance of bronchial lesions in all stages of 
tuberculosis. It will be of considerable interest 
not only to workers in the special field of 
tuberculosis, but to roentgenologists, patholo- 
gists and all physicians who have any contact 
with tuberculosis. 

The author is to be especially commended 
for his selection of material and the diligence 
required to present it adequately. The en- 
gravers and publishers have done better than 
usual in the reproduction of the roentgeno- 
grams and photographs. It is a book the reader 
will find useful for frequent reference. 


W. L. Brosius, M.D. 


FLuoroscopy In DiaGnostic ROENTGENOLOGY. 
By Otto Deutschberger, M.D., Assistant 
Clinical Professor of Radiology, New York 
Medical College; Roentgenologist in Charge, 
Bird S. Coler Memorial Hospital, N. Y.; and 
Associate Visiting Roentgenologist, Metro- 
politan Hospital, N. Y. Cloth. Price, $22.00. 
Pp. 771, with 888 illustrations. W. B. 
Saunders Company, 218 Washington Square, 
Philadelphia 5, Pennsylvania, 1955. 
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This is an excellent monograph. Unfortun- 
ately it is not truly a text dealing with fluoro- 
scopy alone, as the title implies. It concerns 
itself time and again with roentgen findings 
which more properly might be left to radio- 
graphy rather than fluoroscopy. Whereas one 
can justify the latter by reasoning that all 
things radiographic might be seen almost as 
well fluoroscopically, particularly with image 
intensifying tubes available, the individual 
pressed for time will spend more time with this 
book than he might with other books dealing 
with fluoroscopy, obtaining the same amount of 
information. 

The book deals with fluoroscopy from every 
angle. It discusses the evolution of the fluoro- 
scope, the conventional fluoroscopic image, and 
the electrically amplified fluoroscopic images. 
The chapter ‘dealing with the hazards of 
fluoroscopy is outstanding. 

The author also considers fluoroscopy of the 
various portions of the body. Line drawings 
serve to enhance the text, particularly in the 
chapter dealing with fluoroscopy of the chest 
with especial reference to the heart. The gastro- 
intestinal section is also extremely well done. 

Each chapter has an excellent bibliography. 
The major emphasis in each_ bibliographic 
compilation is upon the European literature, 
though a number of the more current references 
are to the English-speaking literature. The 
subject index is a very complete one and 
the index of the authors is unusually well 
documented. 

This volume will probably receive wide 
acceptance. It is a book which will prove 
helpful to individuals other than radiologists, 
and will unquestionably create a greater in- 
terest among the former than among radio- 
logists. It merits a place in the radiologist’s 
library, however, because of the fine quality 
of its illustrations and its useful bibliography. 


Puitip J. Hopes, M.D. 
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ConrriBUuTION A L’ETUDE DU SYNDROME ENDO- 
CRINIEN PROVOQUE PAR L’IRRADIATION TOTALE DE 
L’ORGANISME. Par E. H. Betz, Chef de Travaux 
i l’Université de Liége, Associé du Fonds Na- 
tional de la Recherche Scientifique. Paper. Price, 
2.800 fr. Pp. 326, with 71 illustrations. Masson 
et Cie, Editeurs, 120 Boulevard Saint-Germain, 
Paris 6°, 1956. 

Tumors oF THE THymus GLAND. ATLAS OF 

Tumor Paruo.ocy. Section V—Fascicle 19. By 


Books Received 617 


Benjamin Castleman, M.D., Chief, Department of 
Pathology and Bacteriology, Massachusetts Gen- 
eral Hospital, Clinical Professor of Pathology, 
Harvard Medical School, Boston, Massachusetts. 
Paper. Price, $1.00. Pp. 82, with 85 illustrations. 
Published by the Armed Forces Institute of 
Pathology under the Auspices of the Subcommit- 
tee on Oncology of the Committee on Pathology 
of the National Research Council, Washington, 
D. C., 1956. For sale by the American Registry 
of Pathology, Armed Forces Institute of Pathol- 
ogy, Washington 25, D. C. 

LEs TUMEURS DE L’AMYGDALE ET DE LA REGION 
VELOPALATINE. Par A, Ennuyer and J.-P. Bataini, 
Médecins de la Fondation Curie. Paper. Price, 
5.000 fr. Pp. 536, with 150 figures and g1 tables. 
Masson et C¥*, Editeurs, 120 Boulevard Saint- 
Germain, Paris 6°, 1956. 

DEVELOPMENT OF ApPpARATUS AND METHODS FOR 
ROENTGEN STUDIES IN Haemopynamic. Acta 
radiologica, Supplement 130. By Ake Gidlund. 
Paper. Price, Sw. Kr. 25:0. Pp. 70, with 58 illus- 
trations. Acta radiologica, Stockholm 2, Sweden, 
1956. 

Tumors OF THE FEMALE Sex Orcans. Parr 1. 
HypatipirormM And CHorRIOCARCINOMA. 
AtLas oF Tumor Paruo.ocy. Section [X— 
Fascicle 33. By Arthur T. Hertig, M.D., Shattuck 
Professor of Pathological Anatomy Harvard 
Medical School, Boston, Massachusetts; and 
Hazel Mansell, M.B., B.S., Instructor in Pathol- 
ogy, Harvard Medical School, Boston, Massachu- 
setts. Paper. Price, $1.00. Pp. 63, with 65 illustra- 
tions. Published by the Armed Forces Institute of 
Pathology under the Auspices of the Subcommittee 
on Oncology of the Committee on Pathology of 
the National Research Council, Washington, 
D. C., 1956. For sale by the American Registry 
of Pathology, Armed Forces Institute of Patho- 
logy, Washington 25, D. C. 

Biakiston’s New Goutp Mepicat Dictionary. 
Editors: Normand L. Hoerr, A.B., Ph.D., M.D.; 
Henry Willson Payne, Professor of Anatomy, 
School of Medicine, Western Reserve University, 
Cleveland, Ohio; and Arthur Osol, Ph.D., B.Sc. 
(Chem.), M.Sc. (Chem.), Ph.D., Professor of 
Chemistry and Director of the Chemistry Depart- 
ment, Philadelphia College of Pharmacy and 
Science, Philadelphia, Pennsylvania. Second edi- 
tion. Cloth. Price, $11.50. Pp. 1463, with tables 
and illustrations. McGraw-Hill Book Company, 
Inc., 330 West 42nd Street, New York 36, New 
York, 1956. 

Circutarory CHANGES Durtnc Muscutar Work 
in Man. The Scandinavian Journal of Clinical & 

Laboratory Investigation, Supplement 24. By 

Alf Holmgren. Paper. Pp. 97, with 26 illustra- 

tions. The Scandinavian Journal of Clinical & 

Laboratory Investigation, Medical Department 

A., Rikshospitalet, Oslo, Norway, 1956. 
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Bropuysica INvesTIGATIONS OF URINARY CALCULI; 
An X-Ray and Microrapio- 
GrRAPpHIc Strupy. Acta radiologica, Supplement 
133. By Curt Lagergren. Price, Sw. Kr. 25:-. Pp. 
71, with 33 illustrations. Acta radiologica, Stock- 
holm 2, Sweden, 1956. 

Tumors OF THE CARDIOVASCULAR SysTEM. ATLAS 
or Tumor Patuo.ocy. Section II1]—Fascicle 7. 
By Benjamin H. Landing, M.D., Pathologist, The 
Children’s Hospital, and Children’s Hospital 
Research Foundation, Cincinnati, Ohio; and 
Sidney Farber, M.D., Professor of Pathology, 
Harvard Medical School, at The Children’s 
Hospital. Paper. Price, $1.50. Pp. 138, with 138 
illustrations. Published by the Armed Forces 
Institute of Pathology under the Auspices of the 
Subcommittee on Oncology of the Committee on 
Pathology of the National Research Council, 
Washington, D. C., 1956. For sale by the Ameri- 
can Registry of Pathology, Armed Forces In- 
stitute of Pathology, Washington 25 D. C. 

ASSESSING THE CurRABILITY OF Cancer. Acta 
radiologica, Supplement 132. By T. W. Lees, 
Edinburgh. Price, Sw. Kr. 20:-. Pp. 54, with 14 
illustrations. Acta radiologica, Stockholm 2, 
Sweden, 1956. 

oF Exrouiative Cytotocy. Supplement 1. 
By George N. Papanicolaou, M.D., Ph.D., 
Clinical Professor of Anatomy Emeritus, Cornell 
University Press, Cambridge, Massachusetts, 
1956. 

Tue Lune as A Mirror or Systemic Disease. By 
Eli H. Rubin, M.D., Professor of Clinical Medi- 
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cine, Albert Einstein College of Medicine, 
Yeshiva University; Director of Pulmonary Dis- 
eases, Bronx Municipal Hospital Center; Attend- 
ing Physician, Division of Pulmonary Diseases, 
Montefiore Hospital; and Consulting Physician 
in Pulmonary Diseases, Lebanon and Morrisania 
City Hospitals, New York, New York. Cloth. 
Price, $12.50. Pp. 288, with 92 illustrations. 
Charles C Thomas, Publisher, 301 East Lawrence 
Avenue, Springfield, Illinois, 1956. 

ELecTROKYMOGRAPHY; WitH SpEcIAL REFERENCE 
To VALVULAR PuLMonArRy and INFUNDIBULAR 
Stenosis. Acta radiologica, Supplement 134. By 
Ulf Rudhe. Price, Sw. Kr. 30:-. Pp. 205, with 
108 illustrations. Acta radiologica, Stockholm 2, 
Sweden, 1956. 

Princip_es OF Cuest X-Ray Diacnosis. By George 
Simon, M.D., F.F.R., Assistant Director, X-Ray 
Department, Brompton Hospital, London; Radio- 
logist, St. Bartholomew’s Hospital, London; 
Demonstrator, Radiological Anatomy, St. Bar- 
tholomew’s Hospital, London. Cloth. Price, 


sos. Pp. 183, with 162 illustrations. Butterworth 
& Co. (Publishers) Ltd., London, 1956. 
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ROENTGEN DIAGNOSIS 
Heap 


Mort, Paut A., and Hott, Joun F. Cranial 
manifestations of familial metaphyseal dys- 
plasia. Radiology, March, 1956, 66, 335-343- 
(From: Department of Radiology, University 
of Michigan, Ann Arbor, Mich.) 


Familial metaphyseal dysplasia is characterized by 
idiopathic symmetrical splaying of the tubular 
bones. Recent observations indicate that this dis- 
order is not as rare as was previously supposed and 
that characteristic cranial manifestations may ac- 
company the metaphyseal splaying. 

The authors report three cases of combined 
cranial-metaphyseal dysplasia and suggest that this 
disorder represents a distinct clinical and roent- 
genologic entity. Cranial deformities were outstand- 
ing features of the three reported cases. 

The principal features are diffuse symmetrical 
hyperostosis of the skull and mandible, with asso- 
ciated hypertelorism and obliteration of the para- 
nasal sinuses. Bones of purely membranous origin 
(the flat bones of the skull) or of partly membranous 
origin (base of the skull, face, and mandible) show a 
fairly uniform hyperostosis. Encroachment on neural 
foramina may produce cranial nerve deficiencies. 
Enchondral bones reveal a failure of modeling, which 
results in the splayed appearance of the tubular 
bones. 

A similar appearance of the long bones may occur 
in a number of other diseases, which must be con- 
sidered in the differential diagnosis. The list of 
diseases to be considered includes: erythroblastic 
anemia, Gaucher’s disease, leukemia, deficiency 
states, osteopetrosis and other developmental dis- 
eases.—A. W. Sommer, M.D. 


Tep.ick, J. Georce, and ADELMAN, BERNARD 
P. Unilateral calcification of the choroid 
plexus in a child. Radiology, Feb., 1956, 66, 
231-233. (Address: Dr. Teplick, Kensington 
Hospital, Philadelphia, Penna.) 


The authors present a case of unilateral calcifica- 
tion of the glomus of the choroid plexus in a five 
year old boy. While calcification of the choroid 
plexus is frequently observed in roentgenograms of 
the adult skull, it is rarely found in children. Uni- 
lateral calcium deposits in the glomus of a child are 
extremely uncommon, and can readily be mistaken 
for a serious lesion. 

The patient in the case was considered by the 
neurologist to show no physical signs suggestive of 
central nervous system lesion, so a period of watch- 
ful waiting was carried out. Roentgen examination 
two years later revealed a similar calcification on the 
opposite side, leaving little doubt that the calcifi- 
cation in both areas was in the choroid plexus. 
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Although choroid calcification is believed to be of 
no clinical significance, Schoeps has suggested that 
healed congenital toxoplasmosis might be the etio- 
logic factor in some children. The few cases reported 
previous to his paper occurred in mentally retarded 
children, adding weight to this suggestion. Toxo- 
plasmosis test was not done on the patient reported 
in the present article—A. Ralph Watson, M.D. 


Dusitier, WILLIAM, JR., von GAL, HERBERT, 
FrReEEMOND, ALAN, and Evans, Joun A. 
Orbital pneumotomography. Radiology, 
March, 1956, 66, 387-392. (From: Depart- 
ment of Radiology and Section of Ophthal- 
mology of the Department of Surgery, The 
New York Hospital-Cornell Medical Center, 
New York, N. Y.) 


A technique for the demonstration and localization 
of soft-tissue retrobulbar tumors by laminagraphy 
following the introduction of air into the retrobul- 
bar space is described. 

Ten to 1§ cc. of air is injected into the muscle cone 
of the retrobulbar space and approximately 2 cc. of 
air is injected outside of the muscle cone as the 
needle is withdrawn. Following this, laminagrams of 
the orbit at 0.5 cm. intervals are obtained in the true 
lateral position from 2 to 5 cm. above the table top 
and in the rotated frontal or optic foramen position 
from 0.5 to 5.5 cm. above the table top. Orientation 
of the normal soft-tissue densities on laminagrams 
made in these two positions helps in the differentia- 
tion of abnormal masses from normal conditions. 

The method is of greatest value in cases of uni- 
lateral exophthalmos in which an orbital tumor is 
suspected. Orbital exploration without localization 
is often a traumatic and unproductive procedure. 
Orbital pneumolaminagraphy is not only useful in es- 
tablishing the presence of a tumor without the 
necessity of a major operation but also in determin- 
ing the exact location of the tumor, enabling the 
surgeon to plan his operative approach to the best 
advantage. 

This procedure has been used in 12 cases of uni- 
lateral exophthalmos. In 2 patients abnormal soft- 
tissue masses were demonstrated which proved at 
operation to be of the size, shape, and position indi- 
cated in the pneumolaminagrams. Abnormal soft- 
tissue masses were demonstrated in 3 other patients 
who have not had surgery.—Hareld C. Hamilton, 
M.D. 


Winsten, JosepH, Goutp, Davin M., and 
Warp, Grant E. Sialography. Surg., Gynec. 
& Obst., March, 1956, 702, 315-321. (From: 
Departments of Surgery and Radiology, 
Johns Hopkins University and Hospital, 
Baltimore, Md.) 


The history of diagnostic sialography began in 
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1904 when Charpy first demonstrated the parotid 
duct system in an isolated gland. Keith in 1928 re- 
ported the first case which was done in the United 
States. Blady and Hocker in 1938 collected sialo- 
grams on 99 patients and they attempted to establish 
definite criteria for diagnosis by the correlation of 
roentgenologic appearance and the surgical findings. 
In this series there were 23 sialograms showing nor- 
mal parotid glands and 76, neoplasms. One year 
later, they added 38 non-neoplastic cases to the 
literature. The largest single series to date, 110 
cases, was reported by Schulz and Weisberger from 
Massachusetts General Hospital. 

In this report there are 53 cases upon which sialog- 
raphy has been performed. The authors used 3 planes 
of reference which divided up the gland into 6 por- 
tions as follows: anterior superior, anterior inferior, 
posterior superficial superior, posterior deep su- 
perior, posterior superficial inferior, and posterior 
deep inferior. 

Sialographic lesions may be divided into 3 types: 
(1) extrinsic, (2) intrinsic, (3) abnormalities within 
the duct system. ; 

Extrinsic lesions which may cause abnormal sialo- 
grams are: metastatic lymph nodes adjacent to the 
gland, cysts or tumors in the pterygoid fossa, 
hemorrhage in adjacent muscles, tumors of the 
mandible, and lipomas in the buccal or cervical fat. 
In these cases the entire gland or a large portion of it 
appears to be displaced en masse. While the gross 
configuration of the gland may be abnormal, rarely 
is there any appreciable distortion of the duct pat- 
tern. When on a true anteroposterior view, any part 
of the main duct is more than 15 millimeters from 
the lateral margin of the mandible, a mass medial to 
the duct or anterior portion of the gland is to be 
suspected. Also a distance of 20 millimeters from the 
most lateral portion of the intraglandular duct pat- 
tern to the ramus is presumptive evidence of a mass 
situated deep in the posterior portion of the gland. 

Intrinsic lesions which may cause abnormal sialo- 
grams are: mixed tumors, retention cysts, branchial 
cleft cysts, Warthin’s tumors, and abscesses. In 
these cases, the ducts are displaced at some focal 
point within the gland. The filled ducts appear to 
sweep around the mass and embrace it. When the 
gland has a summer tree appearance, an intrinsic 
lesion often takes the form of a radiolucent globular 
area. Some lesions may be seen as large cavities 
filled with contrast substance. Occasionally, malig- 
nancy may be suspected in a mass when the ducts are 
cut off sharply, tented, infiltrated, or irregularly dis- 
torted and stiffened. 

Abnormalities within the duct system are usually 
due to inflammatory processes, calculi, mumps, and 
ductal strictures. Dilatation and strictures of Sten- 
sen’s duct are easily demonstrated by sialography. 
Sialectasis produces puddling of the opaque medium 
in the dilated terminal branches of the ducts. Oc- 
casionally the sacculations may coalesce to form 
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multiloculated cavities at which point they may be 
considered abscesses. 

The authors conclude that sialography is of defi- 
nite diagnostic value in cases of suspected parotid 
disease and as an aid in differentiating lesions of 
nearby structures from those involving the gland it- 
self.—W illiam C. MacCarty, fr., M.D. 


NeEcK AND CHEST 


Horrken, W. Der Chromatkrebs der Lunge 
und gutartige Lungentumoren bei Chromat- 
arbeitern. (Chromate cancer of the lungs and 
benign lung tumors in chromate workers.) 
Fortschr. a. d. Geb. d. Réntgenstrahlen u. d. 
Nuklearmedizin, Feb., 1956, 84, 151-164. 
(From: Réntgen- und Lichtinstitut der 
Stadt. Krankenanstalt, K6ln-Merheim, Ger- 
many.) 


Bronchogenic carcinoma is recognized to be an oc- 
cupational disease in chromate workers. The latent 
period after the cessation of work in the industry 
and the appearance of the carcinoma, varied from 
nine to thirty years. These observations show, that 
inhalation of a carcinogenic substance over a period 
of many years, can lead to a bronchogenic carcinoma 
after a suitable latent time. A disposition to the dis- 
ease must be present since not every exposed indi- 
vidual is affected. Similarly, it is believed that there 
probably is a relationship between the increase in 
the incidence of bronchogenic carcinoma and ciga- 
rette smoking. 

The histology of the lung carcinomas in the chro- 
mate workers is no different from that usually seen. 
However, the portion of the lung near the carci- 
noma shows an interstitital fibrosis secondary to the 
chronic irritation of the chromate dust. 

Modernization of the chromate industry has had 
no appreciable effect in prevention of lung cancer. 
In seeking to find means of early diagnosis of bron- 
chogenic carcinoma it was noted that an increase in 
the sedimentation rate was the most reliable single 
clinical finding to suggest the diagnosis. A normal 
sedimentation rate does not rule out the disease. 

Roentgen examination of the chest, done at least 
twice a year, takes precedence over all other meth- 
ods, especially in the localization of the tumor. Since 
many chromate workers have lung fibrosis and en- 
largement of the hilar shadows, the diagnosis of 
bronchogenic carcinoma is difficult. Bronchography 
has been found very helpful. 

Four patients with inoperable bronchogenic carci- 
noma of the lung are presented. Two other patients 


had a benign tumor of the lung.—Samuel Richman, 
M.D. 


Henry, Georce W. The recognition of minimal 

pulmonary infiltrations. Radiology, Feb., 
1956, 66, 201-205. (Address: 1133 Punch- 
bowl, Honolulu, Hawaii.) 
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The recognition of small indistinct or questionable 
pulmonic densities or infiltrations is frequently 
quite difficult and their presence is often overlooked 
or minimized by calling them “exaggerated broncho- 
vascular patterns.”” The author calls attention to 
several secondary or indirect signs which aid in the 
recognition of these minimal parenchymal infiltra- 
tions. Roentgenograms of the highest technical 
quality are a prerequisite for the proper evaluation of 
these findings. 

Exudative or inflammatory changes about the 
pulmonary vessels result in a fuzzy or shaggy ap- 
pearance to their borders and they become indistinct 
and difficult to identify. The borders of the dia- 
phragm and heart, normally sharp and clearly de- 
fined, become deformed, shaggy, irregular or hazy 
when parenchymal infiltration, pleural fluid or thick- 
ening is present. A visible bronchial tree is pathog- 
nomonic of peribronchial air replacement. 

Appreciable pulmonary or bronchial disease may 
be indicated, especially in children, when emphy- 
sema can be demonstrated. Loss of the uniformity 
of the heart shadow may point to disease either in 
front of or behind the heart. 

These signs do not in themselves indicate any 
specific disease but are of value in permitting the 
recognition of the presence of disease when the den- 
sity of the lesion is not sufficient to be seen with 
ease or certainty.—D. N. Dysart, M.D. 


WESSLER, STANFORD, COHEN, SIDNEY, and 
FLEISCHNER, G. The temporary 
thrombotic state; application of this concept 
to the therapy of recurrent thromboembolism 
with bacteriologic and roentgenologic con- 
siderations in the differential diagnosis of 
pulmonary infarction and pneumonia. New 
England F. Med., March, 1956, 254, 413-419. 
(From: Medical Research Department of the 
Yamins Research Laboratory and the De- 
partment of Radiology, Beth Israel Hospital, 
and the Departments of Medicine and Radi- 
ology, Harvard Medical School, Boston, 
Mass.) 


The temporary thrombotic state is a concept pre- 
sented by the authors to explain pulmonary em- 
bolism and infarction when there is no evident source 
for emboli or recognizable cause for thrombosis. 
These patients are in a hypercoagulable state tem- 
porarily, probably due to some alterations in the 
convertin complex, platelet adhesiveness and the 
liberation of thromboplastic elements from gravid 
uteri, traumatized tissues or necrotic tumors. These 
must be accompanied by some degree of stasis. 
Treatment is the standard therapy for pulmonary 
infarction (anticoagulants). 

Pulmonary infarction must be differentiated from 
pneumonia in order to give best therapy. If the dif- 
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ferentiation cannot be made, the authors suggest 
therapy for both entities be given. They discuss the 
usual clinical, laboratory and roentgenologic features 
of pulmonary infarction, and present one case.— 
Frank M. Windrow, M.D. 


Daron, CATHERINE J., and Schwartz, SoLo- 
MON S. Evaluation of the paraspinal line in 
roentgen examination of the thorax. Radiol. 
ogy, Feb., 1956, 66, 195-200. (Address: 
Dr. Dalton, 622 West 168th St., New York, 
N. Y.) 


Evaluation of the paraspinal soft-tissue shadow in 
relation to the structures within, and adjacent to, 
the posterior pleural reflections may be of diagnostic 
significance. It is well delineated in frontal roent- 
genograms of the thoracic spine. Alterations of this 
shadow resulting from anatomic variations must be 
differentiated from manifestations of disease. 

Widening and change in contour of this shadow 
may be caused by diffuse or aneurysmal dilatation of 
the aorta, hypertrophic spurs on the lateral aspect of 
the vertebral bodies, malignant disease involving 
the vertebrae, tumors of the paravertebral portions 
of the sympathetic and parasympathetic nervous 
system, mediastinal tumors, and inflammatory dis- 
ease processes.—A4. W. Sommer, M.D. 


Bonmati, José, Rocers, James V., Jr., and 
Hopkins, WittiAM A. Pulmonary crypto- 
coccosis. Radiology, Feb., 1956, 66, 188-194. 
(Address: Dr. Rogers, Emory University 
Hospital, Emory University, Ga.) 


The authors present 7 new cases of Cryptococcus 
neoformans infection of the lungs and discuss the 
roentgen findings. 

In general the pulmonary manifestations of this 
disease fall into 3 major groups. One group is formed 
by cases in which there is a solitary, large, rounded 
mass or several nodular lesions. These nodules may 
undergo cavitation. A second category is made up of 
the cases with disseminated nodular lesions of miliary 
or slightly larger size. Frequently there is associated 
linear infiltration. The roentgenographic appearance 
may resemble that of miliary tuberculosis, sarcoido- 
sis, or certain other fungous infections. In the third 
group the pulmonary lesions appear as infiltrates, 
single or multiple, patchy or linear, which closely 
resemble some other fungous disease or tuberculosis. 

Dittuse involvement of one or both lungs is most 
commonly found. The roentgenographic findings are 
extremely varied and almost any pulmonary lesion 
may be simulated. Cryptococcus infection should 
be considered in the differential diagnosis in any pa- 
tient with disseminated small nodular lesions and in 
any patient with pulmonary lesions associated with 
symptoms or signs of meningitis. 

Surgical excision is the only known effective treat- 
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ment for localized cryptococcus infection of the lung. 
—A. W. Sommer, M.D. 


(oman, Per. Electrokymographic studies of 
normal and abnormal right auricles; with spe- 
cial reference to the changes in atrial septal 
defect and valvular pulmonary stenosis. 4c/a 
radiol., Nov., 1955, 44, 353-377. (From: 
Roentgen Department I and Medical De- 
partment II, Sédersjukhuset, Stockholm 
Sweden.) 


A dearth of information exists regarding both right 
auricular electrokymographic chronology and _ its 
local variations in shape. 

The author’s experience is based on normal and 
abnormal electrokymograms from about 350 differ- 
ent patients, mostly with cardiac lesions. 

The results from the normal material were com- 
pared with electokymographic investigations carried 
out simultaneously in 43 cases of congenital mal- 
formations (atrial septal defect and valvular pul- 
monary stenosis) in which the hemodynamic and 
anatomic changes were mainly concentrated in the 
right side of the heart. 

All examinations were performed with the patients 
in the sitting position. 

Electrocardiograms with 3 standard leads were 
used as reference in order to elucidate the different 
phases of the cardiac cycle. 

The normal right auricle presents no essentially 
new aspects of the electrokymographic pattern. 

Thirty-two cases of atrial septal defect were ex- 
amined electrokymographically. Their ages ranged 
from fifteen to fifty-one years. All the patients were 
examined by right heart catheterization with blood 
oxygen analysis and pressure measurement. Inter- 
auricular left to right shunt could be demonstrated 
in every case. 

Variations largely resembling those occurring in 
ordinary right auricular electrokymograms were also 
observed in the auricular septal defect group. 

The pathologic right auricular electrokymograms 
demonstrated in atrial septal defect and valvular 
pulmonary stenosis have important features in com- 
mon. In cases with cardiac lesions of sufficient 
severity, a more or less distinctive electrokymogra- 
phic pattern having the following characteristics 
was observed: 1. Prolonged duration and prominent 
relative amplitude of the atrial contraction descent. 
2. A comparatively steep, clearly marked rise during 
late systole and early diastole with a relatively small 
rapid ejection downstroke. 3. A tendency toward a 
telative decrease in the descent of the rapid inflow 
downstroke and in the ascent of the slow inflow up- 
stroke (diastolic plateau). 

This typical auricular pattern has also been en- 
countered in cardiac diseases other than the con- 
genital malformations investigated in this paper. 
Constrictive pericarditis, severe mitral valve lesions, 
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ventricular septal defect and idiopathic pulmonal 
hypertension, may also be mentioned. 

Among factors producing heightened activity in 
the atrial contraction are the following: 1. An un- 
usually large amount of blood circulating through the 
auricle; as in the right auricle in auricular septal de- 
fect, and in the left auricle in patent ductus arterio- 
sus. 2. The passive evacuation of the auricle is in- 
adequate. The atrial circulatory disturbances in- 
crease further when decompensation with increased 
late diastolic pressure sets in. Among conditions in 
which this factor is particularly in evidence may be 
mentioned valvular pulmonary stenosis (effect on 
right auricle) and aortic stenosis of various types 
(effect on left auricle). 3. Mechanical factors that 
hinder the passive and active evacuation of the 
auricle. Constriction of the atrio-ventricular ostium 
may be mentioned first. This phenomenon is par- 
ticularly noticeable in the left auricle in mitral valve 
stenosis, and in the right auricle in tricuspid valve 
stenosis. 

A relatively large volume increase would probably 
be required in a distended auricle to produce a rela- 
tively large laterally directed displacement of its 
wall.—Stephen N. Tager, M.D. 


ScHLoTreR, Hans. Zum Rontgenbild aneurys- 
matischer und ektatischer Erweiterungen der 
Pulmonalisgefasse. (Roentgen appearance of 
aneurysmal and ectatic dilatations of the pul- 
monary vessels.) Thoraxchirurgie, Feb., 1956, 
3, 376-392. (Address: Stadtkrankenhaus, 
Furth-Bay, Germany.) 


In contrast to the peripheral aneurysms of the 
pulmonary vessels, those of the main trunk and the 
chief vessels are relatively frequent and well known 
even though the majority of them are without par- 
ticular significance clinically. The arteriovenous 
aneurysm, especially after it has formed an arterio- 
venous fistula, is of greater clinical interest, as is the 
asymptomatic venous ectasia. Both may be diag- 
nosed correctly by thorough roentgen examination 
and treated by appropriate surgical procedures. 

Widening of the main pulmonary vessels may oc- 
cur with congenital defects of the heart (interatrial 
septal defect, Eisenmenger complex, etc.). More fre- 
quently, the developmental dynamic widening is 
secondary to pulmonary hypertension (mitral ste- 
nosis, emphysema, chronic bronchitis, etc.). Primary 
pulmonary sclerosis (Ayerza’s disease) is another 
condition to be considered. 

Occasionally, shrinking processes in the region of 
the pulmonary prominence give a false picture of 
widening of the pulmonary vessels. Also, there are 
cases of such widening in young individuals with no 
plausible explanation. 

An arteriovenous fistula of the lung is a rather fre- 
quent condition and occurs not seldom with other 
vascular anomalies. The right lung is involved twice 
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as frequently as the left, and in one-half of the cases 
the fistulae are multiple in one or both lungs. The 
roentgen appearance is that of round, irregular or 
nodular shadows in the parenchyma of the lung, 
connected with the hilus by vascular bands. The 
Valsalva maneuver may cause the lung shadow to 
enlarge. In some instances, Osler’s disease (multiple 
venous angioma and varicosities) is present to clinch 
the diagnosis. Angiocardiography has been recom- 
mended to disclose the smaller of the fistulae which 
may not be seen on the regular chest film, especially 
if surgical removal is contemplated. 

The widening of the pulmonary veins, or a true 
venous ectasia as occurs in other organs (varicosity), 
is due to weakening of the connective tissue. This 
condition is asymptomatic. The roentgen appearance 
is that of sharply circumscribed oval or diffuse band- 
like densities. Since these veins may rupture and the 
patient may bleed to death, surgical treatment is 
advised. Laminagraphy will help in the exact locali- 
zation of the ectatic vein.—Samuel Richman, M.D. 


Firz, Frep W., (Chicago, Ill.) The doctor and 
his heart. Radiology, Feb., 1956, 66, 225-230. 


Certain pertinent aspects of coronary occlusion 
are reviewed in the light of current concepts relative 
to pathogenesis, pathophysiology, and treatment of 
this disorder. Coronary occlusion is responsible for 
10 per cent of all deaths in the population of the 
United States. Although the disease occurs infre- 
quently in men less than forty years of age, 4 per 
cent of the men dying of coronary disease in the 
Armed Forces during World War II were less than 
twenty-five years of age. Heredity and type of body 
build are believed to be important etiologic factors. 
Concerning the pathogenesis of acquired coronary 
artery narrowing and occlusion, most investigators 
now believe the process to be a disturbance in or al- 
teration from the normal cholesterol-lipid-lipopro- 
tein metabolism. Once coronary atherosclerosis has 
developed, small subinternal hemorrhages in ather- 
omatous plaques may result in increased size of the 
plaque with acute thrombosis of the vessel distal to 
the point of hemorrhage. In addition to this mech- 
anism, gradual deposition of cholesterol-lipid ma- 
terial in the coronary intima may continue until 
complete obstruction of the arterial lumen results. 
The important factor determining whether myo- 
cardial infarction follows coronary obstruction is the 
rate of development of the obstruction and the speed 
of establishment of a compensatory collateral circu- 
lation. 

In the treatment of myocardial infarction, rest is 
one of the most important measures during the acute 
phase. Anticoagulants should be used for long pe- 
riods of time in the presence of an extensive infarct 
or any associated disease state that might result in 
slowing of the blood through the circulatory system. 
Maintenance of normal weight, intellectual and 
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emotional equanimity, appropriate exercise, and 
avoidance of vasoconstrictor habits (including 
tobacco) are important in the postponement or pre- 
vention of a second coronary occlusion.—Harold C, 
Hamilton, M.D. 


Cuitpress, Max F., Baker, Cuartes P., and 
Samson, Paut C. Lymphangioma of the 
mediastinum; report of a case with review of 
the literature. ¥. Thoracic Surg., March, 
1956, 37, 338-348. (From: Thoracic Surgery 
Section, Samuel Merritt Hospital, Oakland, 
Calif.) 


The authors reviewed the 17 cases of mediastinal 
lymphangiomas which have been subjected to sur- 
gery and reported in the literature, and add a case of 
their own. 

Study of the reported cases indicates that there 
are no specific symptoms which are of aid in diag- 
nosing these tumors. Certain predilection to ana- 
tomic location seems to exist; namely, in the lower 
anterior mediastinum and in the triangle between 
the superior vena cava, azygos vein and esophagus. 

Surgery at present is the treatment of choice but 
because of the frequent inseparable involvement of 
neighboring structures, complete excision is not al- 
ways possible. Chemical sclerosis with lipiodol and 
iodine have been utilized after incomplete removal. 
The lesion may recur. One recurrence was reported 


three years after incomplete excision.—Paul C. 
Olfelt, M.D. 


ABDOMEN 


OsHerorF, H. R. Teaching aids for instruction 
in radiologic study of the gastrointestinal 
tract. South. M. F., Feb., 1956, 49, 135-137. 
(From: Radiology Service, U. S. Army Hos- 
pital, Camp Gordon, Ga., and the Depart- 
ment of Radiology, Medical College of 
Georgia, Augusta, Ga.) 


A teaching aid to demonstrate structural changes 
in the gastrointestinal tract is described in this 
article. The inside of test tubes are coated with paraf- 
fin. Defects are then made in the paraffin coating 
which simulate pathologic conditions. The test tubes 
may then be filled with barium and roentgeno- 
graphed. The test tube is washed clean of the 
barium and a permanent study is obtained where a 
defect in the film study may be correlated with the 
irregularity in the “specimen” causing it.—George 4. 
Miller, M.D. 


Rossetti, Mario. Die frihzeitige Rontgen- 
untersuchung bei der massiven Blutung des 
oberen Magendarmtraktes. (Early roentgen 
examination in massive bleeding of the uppet 
gastrointestinal tract.) Radiol. clin., Jan. 
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1956, 25, 39-52. (Address: Biirgerspital, 
Basel, Switzerland.) 


The problem of barium meal examination at the 
earliest possible moment in cases of massive hemor- 
rhage of the upper gastrointestinal tract has con- 
cerned every clinician and radiologist. By early ex- 
amination is meant the attempt to detect the bleed- 
ing source, when the condition of the patient remains 
serious and the usual routine roentgen study cannot 
be done. In other words, the result of the examina- 
tion may influence considerably the therapeutic 
procedure. 

The dangers of the use of contrast material in 
bleeding gastrointestinal patients have been re- 
peatedly emphasized. The inadvisability of disturb- 
ing the anemic patient, the mechanical trauma of 
the barium on the bleeding source, the hazard of 
pressure by the hand or cone, and the risk to allow 
the patient to stand, are important factors in this 
respect. 

Early determination of the point of bleeding will 
decide whether one should use conservative surgery, 
radical surgery, or no surgery at all. 


The various sources of bleeding are: 

1. Esophagus—(a) varices, (b) ulcer, (c) hiatus 
hernia; 

2. Stomach—(a) ulcer, (b) carcinoma, (c) benign 
tumors, (d) hemorrhagic erosive gastritis; 

3. Duodenum—(a) ulcer, particularly on the 
posterior wall because of erosion into the gastro- 
duodenal artery; 

4. Gastrojejunal ulcer. 


The condition of the patient governs the nature 
and extent of the barium meal examination. Usually, 
only the horizontal position should be employed. As 
little barium as possible is given to the patient and 
no pressure is exerted on the stomach or duodenum. 
The examination is performed as quickly as possible. 
The technique as described by Hampton in 1937 to 
give a double-contrast appearance to the prepyloric 
area is very valuable. 


Four illustrative cases are presented.—Samuel 
Richman, M.D. 


Ricter, Leo G., BLanx, Leo, and Hesse , 
Rosert. Granuloma with eosinophils; benign 
inflammatory fibroid polyps of the stomach. 
Radiology, Feb., 1956, 66, 169-176. (From: 
Department of Radiology and Pathology, 
University of Minnesota Medical School, 
Minneapolis, Minn.) 


The finding, during routine roentgenologic ex- 
amination of the stomach in a symptomless patient, 
of a rounded, well defined filling defect which does 
not interfere with either flexibility of peristalsis of 
the gastric wall brings to mind the possibility of a 
nign adenomatous polyp, leiomyoma, fibroma, 
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lipoma or ectopic pancreas. Another possibility 
which should be considered is reported by the au- 
thors, and is called “granuloma with eosinophils.” 

They describe 9 cases with this finding. In all of 
these patients the lesions originated in the mucosa 
and submucosa of the antrum and evidenced them- 
selves as polypoid masses. Size was variable, with the 
largest lesion having a diameter of over 9 cm. One 
lesion had prolapsed into the duodenum. Pedicles 
were demonstrated in several, and in 2 a small ulcer 
niche could be seen on the surface of the tumor de- 
fect. Roentgenologically the most characteristic 
finding to help differentiate this condition from 
adenomatous polyps is the extremely sharp definition 
of the margins of the filling defect. 

The origin is generally thought to be inflamma- 
tory although its occurrence in association with carci- 
noma is not too infrequent. There were no clinical 
features to suggest its presence. The microscopic ex- 
amination showed a granuloma with a heavy infil- 
tration of eosinophils. 

The authors conclude their article with the recom- 
mendation that when roentgenograms reveal the 
characteristic filling defect, preparation be made for 
frozen section examination at surgery, and that, 
where the microscopic study establishes a granu- 
loma, local excision only be performed.—D. N. 
Dysart, M.D. 


SmitH, Marcus J. Gastric granuloma with 
eosinophilic infiltration; report of two cases. 
Radiology, Feb., 1956, 66, 177-180. (Address: 
Box 2056, Santa Fe, N. Mex.) 


Gastric granuloma with eosinophilic infiltration is 
a non-neoplastic lesion which should be considered 
in the differential diagnosis of filling defects in the 
stomach. It is not related to the eosinophilic granu- 
loma found elsewhere in the body, and has the fibro- 
blast as the basic cell, rather than the histiocyte. No 
allergic background was found in the 2 patients re- 
ported here. This entity has not appeared in the 
radiologic literature previously, but has been re- 
ported elsewhere, beginning with Vanek’s report of 
6 cases, in 1949. 

Both cases were fifty-seven year old females in 
whom gastrointestinal examination revealed a small 
filling defect in the antrum; one being submucosal 
and the other intramural in location. Billroth I gas- 
trectomies were performed, and the histiologic diag- 
nosis of gastric granuloma with eosinophilic infil- 
tration made. In the second case, a small superficial 
ulcer was found, where the lesion had extended into 
the mucosa, and a benign gastric polyp was also 
present. 

Postoperatively, the first patient’s symptoms 
disappeared and she remained well and free of recur- 
rence until her death from other causes a year and a 
half later. No followup is given for the second case.— 
Charles L. Stevenson, M.D. 
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KLEEBERG, J., and Scuorr, S. Hiatus hernia, 
cholelithiasis and diverticulosis of the colon 
(Saint’s triad). Radiol. clin., Jan., 1956, 25, 
32-39. (Address: Rothschild Hadassah Uni- 
versity Hospital, Jerusalem, Israel.) 


Saint’s triad is the term which has been suggested 
for the co-existence of hiatus hernia, gallstones and 
diverticulosis of the colon. The authors describe one 
patient, ninety-three years of age, who despite mini- 
mal symptoms was found to have diverticulosis of 
colon, gallstones, and transdiaphragmatic hernia of 
the splenic flexure of the colon. Whether or not this 
hernia occurred through the esophageal hiatus is not 
clear. A second case of cholelithiasis, esophageal 
hiatus hernia, and diverticulosis of the colon is also 
illustrated and briefly reviewed. 

Since this combination of abnormalities is only in- 
frequently seen and is encountered almost entirely 
in extremely old individuals, it is not clear whether 
the combination is more than an incidental finding. 
Radiologists are encouraged to contribute informa- 
tion on the subject with the hope that statistical 
evaluation may be possible in the future.—C. L. 


Hinkel, M.D. 


WEINER, Rospert S., and Cooper, PHILip. 
Multiple polyposis of the colon, osteoma- 
tosis and soft-tissue tumors; report of a 
familial syndrome. New England F. Med., 


Nov. 10, 1955, 253, 795-799. (From: Surgical 
Service, Veterans Administration Hospital, 
Providence, Rhode Island, and Department 
of Surgery, Boston University School of 
Medicine, Boston, Mass.) 


The authors report the cases of 3 brothers with a 
unique syndrome of multiple polyposis of the colon, 
osteomatosis and soft-tissue tumors. A_ fourth 
brother had multiple polyposis of the colon and 
osteomas. 

A review of the literature showed that this syn- 
drome has been reported in only 1 other family. 
Gardner, et al. reported multiple cutaneous and sub- 
cutaneous lesions occuring simultaneously with 
multiple polyposis of the colon and osteomas in 6 
members of a family group of §1 living persons. 
Forty-four members of the family group were free 
of all 3 abnormalities and 1 member, a child, had 
only subcutaneous tumor. Eight family members, 
then deceased, were reported to have died of cancer 
of the colon and rectum. Gardner and his associates 
concluded that a single defective gene with a domi- 
nant mode of inheritance was the most likely ex- 
planation for the presence of all 3 abnormalities in 
the family group studied. 

In the authors’ series the first case was that of a 
thirty-six year old male, who was admitted with a 
chief complaint of a mass in an epigastric scar. His 
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past history included operations for the removal of 
tumors of the mandible, of the temporomandibular 
joints, from the back of the right ear and over the 
third rib. He had had rectal bleeding and the diag- 
nosis of colonic polyposis was made. A previous 
skeletal survey showed osteomas of the skull, sin- 
uses, mandible, humerus, radius, metacarpals, tibia 
and fibula. Previous abdominal surgery revealed 
adenocarcinomata of the rectum and sigmoid and 
multiple polyposis of the terminal ileum, appendix 
and colon. At the second admission multiple fibro- 
mata were removed from the left rectus scar. 

The second case in this series was that of a thirty- 
one year old male, a brother of the first case. Mul- 
tiple adenomatous polyps of the colon were present 
at exploration. At a later admission, operation re- 
vealed adenocarcinoma of the sigmoid with multiple 
polyposis of the rectum and sigmoid. Examination 
demonstrated a bony projection in the frontal region, 
a soft movable subcutaneous lesion at the posterior 
border of the right sternocleidomastoid and a soft 
movable tumor over the lateral aspect of the left el- 
bow. 

The third case was that of a thirty-four year old 
male, a brother of the first 2 cases. He had a history 
of operative treatment for multiple polyposis of the 
colon. A soft tissue mass had been present in the 
right groin as long as he could remember. Biopsy re- 
vealed a desmoid. Multiple exostoses of the skull, 
multiple osteomas of the ethmoid sinuses and a com- 
plex composite odontoma in the posterior ramus of 
the right mandible were found. An exostosis on the 
medial aspect of the right humerus was also ob- 
served. 

The fourth case of the authors’ series was that of 
a twenty-eight year old male, a brother of the first 
3 cases. Examination revealed multiple polyposis of 
the colon and a napkin-ring carcinoma of the de- 
scending colon. Films of the skull showed numerous 
exostoses and enostoses of the skull and mandible. 
There was no evidence of soft-tissue tumors on phys- 
ical examination. 

Because of lack of cooperation the remainder of 
the family was not adequately studied. The mother 
of the patients died in her early thirties, after an 
operation for gallbladder disease. The father was ad- 
mitted elsewhere for a vagotomy for peptic ulcer. He 
had no clinical evidence of any of the 3 abnormali- 
ties. Of 3 sisters, only one had a physical examina- 
tion and barium enema study. These revealed no ab- 
normality. The 4 brothers and 3 sisters have had 10 
children. None of the children have been examined, 


as advised.—¥. N. Ané, M.D. 


Jorpon, Paut H., Jr. The use of intravenous 
cholangiocholecystography in the diagnosis 
of acute conditions of the abdomen. Surg., 
Gynec. & Obst., Feb., 1956, 702, 218-226. 
(From: Department of Surgery, University of 
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California Medical Center at Los Angeles and 
the Wadsworth General Hospital, Veterans 
Administration Center, Los Angeles, Calif.) 


The author has made a careful study of 56 patients 
using cholografin to attempt better differential diag- 
nosis of acute conditions of the abdomen. 

The presence of a cholangiogram in the absence of 
a cystogram was associated with acute cholecystitis. 
This was found most commonly in the first twenty- 
four hours. Illness of longer duration resulted in a 
high incidence of nonvisualization of the biliary 
tract due to alterations in the hepatic function which 
were reversible and of short duration. 

Cholografin visualization seemed to indicate nor- 
mal hepatic function, but nonvisualization could not 
be used alone to indicate the degree of hepatic dys- 
function. 

In a comparative study of 22 cases with oral and 
intravenous cholangiography the author felt it was 
best to use the oral method when possible. Cholo- 
grafin was found valuable when failure to obtain a 
cholecystogram results from inadequate absorption 
from the gastrointestinal tract or altered dynamics 
of the sphincter of Oddi. Cholografin may then be of 
help when there is cystic duct obstruction or calculi 
are visualized. 

Valuable information may be obtained with cholo- 
grafin when calculi are in the bile ducts, but due to 
frequent inadequate visualization of the terminal 
portion of the common duct calculi may be missed in 
this critical region.—George A. Miller, M.D. 


Wicksom, IncMar G., and RenrzHoc, Uno. 
The reliability of cholecystography. Acta 
radiol.. Sept., 1955, 44, 185-200. (From: 
Roentgen Department and Department of 
Surgery, Serafimerlasarettet, Stockholm, 
Sweden.) 


The authors studied the results of cholecysto- 
graphic findings checked by operation in a series of 
1,340 cases from the years 1937 to 1948. From 1937 
to 1943 only preparations containing tetraiodo- 
phenolphthalein sodium were used. After 1945, the 
bilitrast (priodax) type of medium was used almost 
exclusively. During the years 1944 and 1945 the 2 
types of contrast medium were used alternately. 

The day before the examination the patient was 
first given a fatty meal to empty the gallbladder. 
This was followed by a double dose of the medium 
(8 g. of cholotrast or 6 g. of bilitrast). The patient 
was then kept on a light diet, all fats being withheld. 
The examination was carried out the next morning 
after the patient had been given a large water 
enema. A preliminary film with the patient prone 
was first obtained to see whether the gallbladder was 
sufficiently filled. If so, further films were made under 

uoroscopic control with the patient erect, the gall- 
bladder being compressed and a small diaphragm 
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employed. If no filling was evident, or visualization 
was so poor that the presence or absence of stones 
was uncertain, and it was determined that vomiting 
or diarrhea occurred, the examination was repeated 
next day, following further dosage and after the ad- 
ministration of tincture of opium. 

The contrast medium should not be retained in 
the stomach. This may be determined on the pre- 
liminary film. Duodenal ulceration has been re- 
ported as associated with a lack of filling. In the 
authors’ experience this did not occur frequently. 

In 72 per cent of the 590 cases in which the roent- 
gen examination revealed stones in a contrast-filled 
gallbladder, slight or no cholecystitis was found on 
operation. Normal filling and stones occurred in 419 
cases. In this group, thickened gallbladder wall and 
stones were found in 83 cases; thin gallbladder wall 
and stones in 325 cases; no report on gallbladder wall 
and stones in 9 cases; thickened gallbladder wall 
and no stones in 1 case; and thin gallbladder wall 
and no stones in I case. 

Poor filling and stones occurred in 171 cases. In 
these, thickened gallbladder wall and stones were 
found in 60 cases; thin gallbladder wall and stones 
in 101 cases; no report on gallbladder wall and stones 
in 10 cases. The wall of the gallbladder was diseased 
in 20 per cent of the cases of normal filling and in 35 
per cent of the cases of poor filling. There is a greater 
likelihood of disease of the wall when the gallbladder 
is poorly visualized than when it is well filled. When 
the gallbladder did not fill well, although sufficiently 
to exclude stones, the poor filling in itself was not 
considered abnormal. In 6 cases of this type slight 
changes were noted in the wall of the gallbladder but 
no stones were found in any case. 

Twenty-eight cases showed abnormally poor fill- 
ing. In these, thickened gallbladder wall and stones 
were found in 11 cases; thin gallbladder wall and 
stones in II cases; no report on gallbladder wall and 
stones in 1 case; thickened gallbladder wall and no 
stones in 4 cases; and thin gallbladder wall and no 
stones in I case. 

The gallbladder did not fill in 722 cases. In 22 per 
sign of cholecystitis at operation. Cholecystography 
showed no filling but the presence of stones in 138 
cases. Of these, thickened gallbladder wall and stones 
were found in 98 cases; thin gallbladder wall and 
stones in 35 cases; no report on gallbladder wall and 
stones in 4 cases; and thin gallbladder wall and no 
stones in I case. 

In 584 cases, cholecystography showed no filling or 
stones. In this group, thickened gallbladder wall and 
stones occurred in 407 cases; thin gallbladder wall 
and stones in 113 cases; no report on gallbladder wall 
and stones in 18 cases; thickened gallbladder wall 
and no stones in 31 cases; and thin gallbladder wall 
and no stones in 15 cases. 

In summary, lack of filling occurred in 56 per cent 
of the 1,340 cases but in only 45 per cent of the series 
was absence of filling the only abnormality. The gall- 
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bladder filled in 48 per cent of the cases in which 
bilitrast was used, but in only 38 per cent of those in 
which cholotrast was the contrast agent. 

In the authors’ opinion, whenever roentgen ex- 
amination of the gallbladder reveals gallstones, 
either directly, or indirectly as defects in its contrast- 
filled lumen, the evidence may be relied upon almost 
completely. Failure of the gallbladder to fill with 
contrast medium is almost conclusive evidence that 
it is diseased, provided correct technique is followed 
and the patient has not experienced vomiting or 
diarrhea. If the filling is so poor that it is impossible 
to state definitely whether or not stones are present, 
the result may be considered the same as no filling. 
If the filling is poor, but sufficient to indicate or ex- 
clude lithiasis it need not be considered abnormal.— 
N. Ané, M.D. 


Layne, Joun A. The effect of cholecystostomy 
upon subsequent roentgenologic appearance of 
the gallbladder. Radiology, March, 1956, 66, 
397-399. (Address: Great Falls Clinic, Great 
Falls, Mont.) 


The results of cholecystography in a series of 38 
patients who had previously undergone cholecys- 
tostomy for acute inflammatory disease of the gall- 
bladder are presented. 

Cholecystography was performed in the usual 
manner from four months to forty-three years after 
operation, the average interval being 15.6 years. 
Normal cholecystograms were obtained in 11 of the 
38 individuals (29 per cent), and in 10 additional 
patients normal concentration of the medium was 
present in the gallbladder but calculi could be clearly 
demonstrated. In 17 patients visualization of the 
gallbladder was not obtained, and in 6 of these 
radiopaque calculi were seen. 

Since 71 per cent of the patients in this series had 
evidence of disturbed gallbladder function, it may be 
concluded that the performance of cholecystostomy 
for relief of acute inflammation of the gallbladder, in 
the hope that drainage of the viscus will result in a 


return to normal function, is not justified.—Harold 
C. Hamilton, M.D. 


Lentino, WaLTER, and Principato, Dominick 
J. Air insufflation of the colon as an aid in the 
diagnosis of cholelithiasis. Radiology, March, 
1956, 66, 393-396. (Address: Dr. Lentino, 
2951 Webb Ave., New York, N. Y.) 


When the usual cholecystographic views do not 
satisfactorily separate confusing radiolucent colon 
shadows from the opacified gallbladder, air insuffla- 
tion of the colon under fluoroscopic control may be of 
definite aid. In this way the confines of the colon can 
be established more accurately and confusing shad- 
ows eliminated. 
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Two case reports are presented in which the diag- 
nosis of nonopaque gallbladder calculi was in doubt 
until the colon was insufflated and additional films 
of the gallbladder area obtained.—Charles L. Steven- 
son, M.D. 


ZatTzKIN, Herpert R., TuGenpuartr, Roperr 
I., and Curran, Harotp P. Roentgen diag- 
nosis of spontaneous internal biliary fistulas 
and gallstone ileus. Surg., Gynec. & Obst. 
Feb., 1956, 702, 234-238. (From: Department 
Radiology, Meadowbrook Hospital [The Nas- 
sau County Public General Hospital], East 
Meadow, Long Island, N. Y.) 


In this article evidence is presented that the 
radiologist should play an important role in the diag- 
nosis of gallstone ileus if a few classical clinical and 
roentgenologic facts are observed. These are as fol- 
lows: (1) intestinal obstruction; (2) an obese female 
in the seventh decade; (3) a past history of gall- 
bladder disease, frequently associated with heart 
disease and diabetes (a recent episode of illness at- 
tributed to viral infection may be offered); (4) the 
abdomen free of scarring from previous surgery; (5) 
the scout film showing gas in the biliary passages; 
(6) the calculus itself anywhere in the abdomen. 

A correct diagnosis was made in 80 per cent of the 
cases of gallstone in the authors’ series.—George A. 
Miller, M.D. 


GYNECOLOGY AND OBSTETRICS 


Buicu, A. S., and Wituiams, E. O. The effect of 
the full bladder in hystero-salpingography. 
Brit. F. Radiol., Feb., 1956, 29, 99-102. 
(From: Department of Radiology, United 
Oxford Hospitals, Oxford, England.) 


The authors have noted marked upward displace- 
ment of the uterus and tubes in doing hystero-sal- 
pingography on patients with full urinary bladders, 

In an experimental group the authors filled the 
bladder with normal saline before doing hystero- 
salpingograms. They found that in practically all 
cases the uterus and tubes were displaced cephalad 
and that for some reason the opaque material used 
failed to spill into the free peritoneal cavity. In some 
cases an effect simulating hydrosalpinx was pro- 
duced. When the bladder was emptied by a catheter 
the uterus and tubes descended, the dilated tubes re- 
turned toward normal caliber, and there was free 
spillage of the opaque material into the peritoneal 
cavity. 

They point out that a distended bladder may 
cause apparent tubal blockage, pseudohydrosalpinx 
and upward displacement suggesting adhesions or 4 
pelvic mass. One should empty the bladder before 
doing hystero-salpingography.—C. L. Hinkel, M.D. 
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Utr, FeErnsrrom, InGMar, and WeEst- 
MAN, AXEL. The value of pelvic arteriography 
in the diagnosis of mole and chorionepithe- 
lioma. Acta radiol., Nov., 1955, 44, 378-384 
(From: Roentgendiagnostic Department, and 
The Department of Women’s Diseases, Karo- 
linska Sjukhuset, Stockholm, Sweden.) 


The diagnosis of a mole or a chorionepithelioma 
often presents considerable difficulty. The tropho- 
blastic cells of these placental tumors penetrate and 
destroy the walls of the uterine blood vessels, result- 
ing in the formation of blood-filled spaces in the wall 
of the corpus uteri. Excessive vascularity of the 
uterus is an additional characteristic feature of these 
cases. The findings on arteriography of the uterine 
arteries are believed to be characteristic enough to 
be diagnostic. To investigate this, the anatomy of 
the uterine arteries was studied by pelvic arteriog- 
raphy and roentgenography of operation specimens 
after injection of opaque medium into the arteries in 
2 cases of mole and 1 case of chorionepithelioma. Ex- 
tracts of the histories of these cases are described in 
detail. 

Pelvic arteriography revealed a large number of 
blood vessels and small opacified areas within the 
tumor, in the 2 cases of mole presented. These were 
characteristic features of the arteriograms. The 
opaque medium was seen to pass rapidly into large 
veins which suggested the presence of arteriovenous 
shunts. These appearances were not observed in 
other types of uterine tumor or in cases of normal 
intra-uterine pregnancy; nor have they been en- 
countered during the puerperium or after abortion. 

Pelvic arteriography may be of value in the diag- 
nosis of different types of mole or chorionepitheli- 
oma; and in follow-up cases, where development of 
a new tumor is suspected following evacuation of the 
uterus due to the presence of a mole. 

Attention is drawn to the possible value of this 
procedure in the diagnosis of these tumors. Hydati- 
diform mole and’ chorionepithelioma are extremely 
rare. Only a small number of cases are seen in any 
particular clinic.—Stephen N. Tager, M.D. 


FartNas, Pepro L., FariNas, Laura, Gomez 
ZALDivAR, Raraet A., and Benacu, BIEN- 
VENIDO. Diagnéstico radiolégico prenatal de 
toracdpagos. Presentacién de un caso. (Pre- 
natal roentgenologic diagnosis of thoraco- 
pagus. Presentation of a case.) Radiologia, 
Panamé, Dec., 1955, 6, 13-16. (From: Insti- 
tuto de Radiologia, Dr. Pedro L. Farifias, 
Habana, Cuba.) 


Prenatal roentgenograms, exposed on June 30 
(probable date of delivery: October 30) showed the 
uterus enlarged to the size of a six months pregnancy, 
but no fetal parts could be identified. On August 6 
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the uterine fundus was at a height expected at eight 
and one-half months; diffuse haziness, due to hy- 
dramnios, prevented localization of the placenta; 
twins were present, their age being estimated at six 
and one-half months; both fetal skeletons appeared 
hyperextended, with a peculiar parallelism of the 
thoracic outlines. Fifteen days later the patient went 
into labor, and the roentgenogram taken after loss 
of the aminiotic fluid revealed a posterior placenta, 
and again the bizarre arrangement of the twin skele- 
tons, diagnosed at this time as thoracopagus. Spon- 
taneous delivery occurred shortly afterwards. The 
monster, who died when one hour old, had one 
heart, yet two distinct vascular, osseous, and other 
systems; incidentally, one of the twins had a cleft 
palate and hygroma of the neck.—E. R. N. Grigg, 
M.D. 


GENITOURINARY SYSTEM 


Keates, P. G. An assessment of sodium acetri- 
zoate and an experimental basis for its use in 
intravenous pyelography. 7. Fac. Radiologists, 
Oct., 1955, 7, 139-146. (From: Diagnostic 
X-Ray Department, The General Infirmary, 
Leeds, England.) 


Sodium acetrizoate, marketed in the United States 
under the trade name urokon is a new medium for 
intravenous urography with 3 iodine atoms on the 
molecule. It is available in 30 and in 70 per cent solu- 
tions. 

Ureteral catheters were inserted to within 3 inches 
of the renal pelves and 20 cc. of a 70 per cent solution 
of sodium acetrizoate was injected intravenously and 
urine specimens were collected at intervals of a few 
minutes for chemical analysis. The average maxi- 
mum concentration reached was 13.4 per cent of 
medium in the urine. The concentration shows a 
peak about ten minutes after injection but remains 
above go per cent of this peak for only five minutes. 
Hence, ureteral compression in using sodium acetri- 
zoate should be applied seven minutes after injec- 
tion and films exposed fifteen or twenty minutes af- 
ter injection. Applying compression earlier is apt to 
result in dilution of the contrast material by the 
urine already in the collecting system of the kidney. 

Filling of calyces was not always complete when 
using 30 per cent sodium acetrizoate, but this diffi- 
culty is not encountered with 70 per cent solution. 
Density of the shadows is excellent, approximately 
twice that of 35 per cent diodone, and about equal 
to that obtained by retrograde urography. Density 
with sodium acetrizoate continues reasonably good 
up to thirty minutes after injection. Side reactions 
were certainly not more marked than with diodone 
and no deaths have been recorded. A controlled com- 
parison of 20 cc. of 70 per cent sodium acetrizoate 
diodone (20 cc. of 35 per cent solution) established 
the superiority of the new medium.—Samuel G. 


Henderson, M.D. 
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BrookFiE_p, R. W., Ruin, E. L., and ALex- 
ANDER, M. K. Osteosclerosis in renal failure. 
F. Fac. Radiologists, Oct., 1955, 7, 102-108. 
(From: Royal Southern Hospital, Liverpool, 
England.) 


Although the renal pathology of chronic glomer- 
ulo-tubular insufficiency in early life is varied, the 
bony changes when they appear are a mixture of 
rickets and osteitis fibrosa, the proportion varying 
with age. The earlier the onset of renal failure, 
usually the more closely the histologic appearances 
resemble rickets. Osteitis fibrosa tends to predomi- 
nate when the condition develops toward the end of 
the growth period. Occasionally osteosclerosis will 
be seen in renal failure. A satisfactory explanation 
for this type of osteodystrophy has not yet been 
found. 

A case is reported of a man of twenty-six years of 
age who presented with clinical and laboratory evi- 
dence of renal failure. Roentgenologically he had in- 
creased density of the vertebrae, greatest in the 
upper and lower borders of the bodies; cortical ero- 
sion of some bones, most marked in the middle 
phalanx of the index finger of both hands, in the 
upper ends of both tibiae on their inner sides, in the 
ischio-pubic rami, and on the under surfaces of the 
sternal ends of both clavicles; and changes in the 
skull and upper and lower jaws consistent with hy- 
perparathyroidism. No excretion of contrast ma- 
terial was evident on examination by excretory urog- 
raphy. The patient came to autopsy and was found 
to have chronic pyelonephritis with superimposed 
metastatic calcification and uniform hyperplasia of 
the parathyroids. A transverse section through the 
middle of a lumbar vertebra showed a great increase 
in the number and thickness of the lamellae, marked 
osteoblastic activity and numerous foci of osteitis 
fibrosa. The authors thought that if in renal failurea 
hypertrophic response is evoked in the parathyroids, 
osteosclerosis having already been established, the 
mixed picture of sclerosis and decalcification, seen in 
the case cited, might be at least in part explained. 
Other writers suggest that osteosclerosis in renal 
failure is itself a manifestation of secondary hyper- 
parathyroidism in an osteoblastic phase, there being 
stimulation of both osteoblastic and osteoclastic ac- 
tivity —Samuel G. Henderson, M.D. 


Nervous SysSTEM 


SEAMAN, WILLIAM B., and Furtow, Leonarp T. 
The myelographic appearance of sacral cysts. 
F. Neurosurg., Jan., 1956, 73, 88-94. (From: 
Department of Radiology, and Department 
of Neurosurgery, Washington University 
School of Medicine, St. Louis, Mo.) 


The presence of cysts within the sacral canal was 
first described as an incidental autopsy finding by 
Tarlov in 1938. At the time of this publication only 
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16 cases were found in the medical literature. The 
first myelographic visualization of a sacral cyst was 
reported by Schreiber and Haddad in 1951. 

The origin and cause of sacral cysts are obscure. 
They usually occur at the junction of the posterior 
root and the dorsal ganglion. They almost always 
occur on the sacral or coccygeal roots, but most com- 
monly on the second and third sacral roots. 

The chief roentgenographic abnormality as- 
sociated with this condition consists of thinning of 
the bone surrounding the sacral canal usually at the 
second, third, and fourth sacral segments. It can 
usually be demonstrated only by a lateral roentgeno- 
gram of the sacrum. Myelography may only reveal a 
deformity of the lower end of the thecal sac. If the 
cyst communicates with the subarachnoid space it 
may be filled with contrast material. 

The clinical significance of these cysts is difficult 
to evaluate. They may be present in asymptomatic 
patients or may be associated with low back pain. 

The authors present 4 cases, in 3 of which com- 
munication with the subarachnoid space permitted 
the cyst to be filled with the contrast material.— 
William C. MacCarty, Fr., M.D. 


Monro, Donatp. Lumbar and sacral compres- 
sion radiculitis (herniated lumbar disk syn- 
drome). New England F. Med., Feb., 1956, 
254, 243-252. (From: Industrial Rehabilita- 
tion and Neurosurgical Department, Haynes 
Memorial, Massachusetts Memorial Hos- 
pitals, and Department of Neurosurgery, 
Boston City Hospital, Boston, Mass.) 


The report is a summary of seventeen years of 
clinical investigation and surgical finding in a group 
of 545 patients with lumbar and sacral compressive 
radiculitis. Abnormal disks, adhesions, extrinsic 
masses, tumors, and hematomas were identified as 
the underlying abnormalities. The author believes 
that myelograms are of great diagnostic value and 
he reviews his experience with myelograms using 
lipiodol, air, water soluble skiodan, and pantopaque. 
The highest diagnostic accuracy was achieved with 
skiodan, but there was a high percentage of post- 
myelographic complications (18 per cent of 125 
skiodan myelograms). 

Pantopaque was used in 434 myelograms pet- 
formed on 372 patients. Fifty-three per cent of these 
were surgically verified. There was an error of 13 
per cent (discrepancy between myelographic find- 
ings and surgical findings) and there was an incidence 
of unsatisfactory examination of 13 per cent. Using 
pantopaque the postmyelographic complications 
were 6 per cent. These included 1 case of bladder 
paralysis, 2 cases of nausea, 1 of vomiting, and 3 of 
headache. Pantopaque is the medium of choice. 

The author discusses conservative management 
and surgical treatment, emphasizing the importance 
of adequate exposure and hemostasis. He does not 
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favor spinal fusion. He prefers opening the dural 
root sheath and adequate exploration of the inter- 
vertebral foramen in search of compressed roots 
which may require decompression. The operative 
mortality in 375 patients was 1 per cent.—C. L. 
Hinkel, M.D. 


SmituH, C. G. Changes in length and position of 
the segments of the spinal cord with changes 
in posture in the monkey. Radiology, Feb., 
1956, 66, 259-266. (Address: Department of 
Anatomy, University of Toronto, Toronto 5, 


Canada.) 


The effects of posture and body movement on the 
spinal cord were studied in freshly killed rhesus 
monkeys by roentgenographically noting the change 
in position of metallic pins placed at strategic points 
along the spinal cord, brain stem, and major periph- 
eral nerves to the extremities. Similar studies 
were done on an unembalmed full term human fetus. 

Flexion of the head and trunk stretches all the seg- 
ments of the spinal cord. The amount of stretch at 
any specific level is proportionate to the amount of 
flexion at the adjacent joint, with the greatest 
stretch occurring in the cervical cord (24 per cent), 
and the least in the caudal region (4 per cent). The 
position of the spinal cord segments also changes, 
with those below the mid cervical region moving 
cephalad and those above, caudad. Some elongation 
of the hindbrain occurs. 

Movements of the extremities which produce 
traction on peripheral nerve roots cause elongation 
of the spinal cord. In the lower extremities, flexion at 
the hip, with the knee extended, stretches the whole 
spinal cord, with each segment sharing equally. 
Traction to the outstretched hand equally stretches 
each segment of the cervical cord and the medulla 
oblongata. 

Strenuous exercise produces continuous changes 
in length of the spinal cord, apparently without func- 
tional alteration, but severe traction on peripheral 
nerves, such as might occur in an accidental fall, 
could cause rupture of fibers in the nerve roots. Also 
the physiologic back and forth movement of the 
nerve trunks through abnormal intervertebral fora- 
mina could traumatize nerve fibers.—Charles L. 
Stevenson, M.D. 


Hooper, R. S. The glomus jugulare tumour; 
clinical and radiological features. ¥. Fac. 
Radiologists, Oct., 1955, 7, 77-89. (From: De- 
partment of Neurology and Neurosurgery, 
The Royal Melbourne Hospital, Melbourne, 
Australia.) 


_This article records the clinical findings in 5 pa- 
tients with tumors of the glomus jugulare, stresses 
the importance of roentgenologic findings and eval- 
uates a method of controlling the expansion of the 
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tumor. These tumors, arising from chemoreceptor 
tissues situated in the base of the skull, histologically 
resemble the carotid body. They originate in the 
basal portions of the temporal bone and by their ex- 
pansion erode the adjacent bone, destroying the in- 
ternal ear, involving the middle ear, the tympanic 
membrane and sometimes the posterior wall of the 
external meatus. Below the petrous portion the con- 
tinued growth may expand the margins of the jug- 
ular foramen, compress and destroy the lower 
cranial nerves, and obstruct or involve the internal 
jugular vein or sigmoid sinus. 

The roentgenologic changes in the temporal bone 
are important factors in establishing the diagnosis 
and assessing the progress of the condition. These 
changes include: (a) Sclerosing or blurring of detail 
in the mastoid region (indistinguishable from that 
seen in chronic mastoid infection); (b) enlargement 
of the jugular foramen (seen in the full axial or infero- 
superior projection); and (c) erosion of the petrous 
portion of the temporal bone. 

Characteristic angiographic changes are seen fol- 
lowing direct injection of a contrast medium into the 
external carotid artery: (a) An increase in the num- 
ber and size of the branches of the external carotid 
artery passing through the region of the temporal 
bone; (b) greatly increased density of the temporal 
bone as the contrast material passes through; (c) 
appearance of small vascular channels or loops 
around the fringe of the shadow of the temporal 
bone; (d) the presence of direct or indirect arterio- 
venous anastomoses; (e) evidence of obstruction of 
the lateral or sigmoid sinus and reversal of flow in 
this venous channel. 

As a rule it is felt that the diagnosis can be con- 
firmed by the roentgen appearance of the petrous 
portion of the temporal bone and by external carotid 
angiograms. The greatest difficulty lies in differ- 
entiating the tumor from an acoustic neurinoma. 
The erosion caused by tumors of the acoustic nerve 
is usually confined to the internal acoustic meatus 
and is seen as a widening of the canal. In those cases 
where the roentgenologic changes are associated with 
typical changes in the external meatus and tympanic 
membrane, no difficulty in differentiation arises, and 
in other cases angiography may clinch the diagnosis. 
Occasionally differentiation from an acoustic nerve 
tumor cannot be made except by noting the external 
appearance of the tumor through a suboccipital de- 
compression. Because the tumors originate in the 
deeper portion of the petrous bone the hazards of 
hemorrhage and damage to vital structures in an at- 
tempt to control this hemorrhage are so great that 
surgical removal or even biopsy should not be at- 
tempted in a tumor which by its external appearance 
suggests a glomus jugular lesion. 

Ligation of the external carotid artery and roent- 
gen therapy to the involved area to produce the 
maximum shrinkage in the size of the tumor are 
recommended by the author. If papilledema or 
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other phenomena suggest much encroachment upon 
the posterior fossa a suboccipital decompression is 
performed.—Samuel G. Henderson, M.D. 


SKELETAL SYSTEM 


Dorosin, Norman, and Davis, James G. 
Carpal boss. Radiology, Feb., 1956, 66, 234- 
236. (Address: Dr. Dorosin, Wadsworth 
Hospital, VA Center, Los Angeles 25, Calif.) 


Carpal bossing is a bony overgrowth of the dorsal 
aspect of both the capitate and the third metacarpal 
bones at the joint margins. Clinically, a small bony 
tumor is noted on the dorsum of the wrist. 

According to the authors, no characteristic symp- 
toms have been noted in this condition, although 
there may be mild aching and easy fatigability of the 
wrist. A clicking sensation due to slipping of the ex- 
tensor tendon over the boss has been described. 

The exact etiology of carpal bossing is unknown, 
but evidence would seem to indicate that it is ac- 
quired rather than congenital. Conservative treat- 
ment usually results in relief of symptoms, but some- 
times surgical intervention becomes necessary. A 
case report with histopathologic findings is pre- 
sented.—A. Ralph Watson, M.D. 


RomaninI, A., and Roncoront, L. Sui processi 
inter-trasversari della colonna_ vertebrale. 
(On intertransverse processes of the vertebral 
column.) Radiol. med., Jan., 1956, 42, 1-8. 
(From: Istituto di Radiologia Medica e 
Terapia Fisica dell’Universita, Pavia, Italy.) 


This anomaly consists of two bony formations 
arising, one from the inferior border of the trans- 
verse process of a vertebra and the other from the 
superior border of the one below, which unite to 
form a pseudoarticulation. These “bridges” have a 
normal osseous structure and may be of various 
sizes; generally the one departing from the superior 
process is the longer and thinner. In quite a few 
cases more than two adjacent vertebral bodies are 
involved, and in these cases only one side of the spine 
is affected. 

The presence of this anomaly is never associated 
with osteosclerosis, bony reaction or arthritic 
changes, and the normal alignment of the spine is 
maintained. 

The authors report 3 cases in which the sympto- 
matology was limited to saltatory back pain, while 
the clinical findings were practically negative. 

This anomaly does not appear to be very frequent. 
The authors found only 3 other cases from the Euro- 
pean literature.—/. F. Govoni, M.D. 


Boreapis, A. G., and GeErRsHON-CoHEN, J. 
Luschka joints of the cervical spine. Radio/- 
ogy, Feb., 1956, 66, 181-187. (Address: Dr. 
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Boreadis, 1614 W. Olney Ave., Philadelphia 
41, Penna.) 


The anatomic aspects of Luschka joints in the 
lower cervical spine are reviewed and correlated with 
their roentgenographic appearance. 

Luschka joints are small synovial articulations, 
measuring 2X4 to 3X6 mm., situated between the 
5 lower cervical vertebral bodies. They are located 
antero-medially to the mixed nerve root and postero- 
medially to the vertebral artery, vein and sympa- 
thetics as these pass through the vertebral foramen. 
It is believed that these joints restrict lateral flexion 
of the neck, thus preventing strain upon the trunks 
of the brachial plexus. They may also prevent 
lateral herniation of the nucleus pulposus. 

As a result of narrowing of an intervertebral space 
due to disk degeneration, excess stress is put upon 
the Luschka joints. Hypertrophic degenerative os- 
teoarthritis develops here as in other synovial joints. 
Their proximity to nerve roots, vessels, ligaments, 
and disks results in early manifestations of disease, 
even when the synovial membrane only is involved, 
without roentgenographic evidence of bone or joint 
irregularities. In later stages of arthritis, fibrous ad- 
hesions and demonstrable spurring may cause 
marked symptomatology because of pressure on the 
adjacent vascular and nerve structures. 

It is believed that nerve symptoms are more fre- 
quently caused by Luschka joint exostoses than by 
exostoses arising from the apophyseal joints. Such 
encroachment may also explain the posterior cervical 
sympathetic syndrome of Barré and the so-called 
shoulder-hand syndrome.—/. W. Sommer, M.D. 


Wuitcoms, Wayne P. Excavation of the hu- 
meral head by calcareous deposits of supra- 
spinatus tendinitis. Radiology, Feb., 1956, 
66, 237-239. (Address: Hospital of St. 
Raphael, New Haven 11, Conn.) 


The author reports 2 patients with excavation of 
the humeral head by calcareous deposits of supra- 
spinatus tendinitis. Neither of 3 cases responded to 
nonoperative methods of treatment. At operation 
the calcium deposit was found partially imbedded in 
the head of the humerus at the greater tuberosity. 
Removal of the imbedded calcium left a smooth- 
walled cavity. Both patients became asymptomatic 
after uneventful convalescence. Preoperative films 
revealed the calcification within the soft tissues to be 
continuous with a localized, circumscribed dense area 
within the substance of the bone. In one of the cases 
this dense ball of calcium was surrounded by a radio- 
lucent halo 1 mm. thick. 

These 2 cases emphasize the need for careful study 
of roentgenograms which show calcification in the 
soft tissues about the shoulder joint—d. W. 
Sommer, M.D. 
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Acueson, Roy M. Measuring the pituitary fossa 
from radiographs. Brit. ¥. Radiol., Feb., 1956, 
29, 76-80. (From: Social Medicine Unit, 
University of Oxford, and the Department of 
Neurology, Radcliffe Infirmary, Oxford, Eng- 
land.) 


The technique for accurate measuring of the an- 
teroposterior and vertical diameters of the pituitary 
fossa in children from one to five years of age was 
described by the author in 1954. 

The same technique is used for determining the 
presence of enlargement of the fossa in adults. He 
measures from the tuberculum to the dorsum for 
the anteroposterior diameter and measures the 
greatest vertical diameter from this line to the floor 
of the fossa. He warns that film target and film ob- 
ject distances must remain constant and that the 
skull must not be rotated. The points for these 
measurements are not always easy to identify. 

This method of estimating the errors in technique 
in serial measurements is given. The possible error 
in any given case can be as much as 1.8 mm. 

It is concluded that measurements may be useful 
in determining pathologic enlargements but evidence 
of erosion is more important. Frequently there is no 
definite relation between the size of the fossa and the 
gland or the functioning of the gland. In the doubt- 
ful cases serial measurements are necessary to reach 
a final opinion. Measurements on a single film often 
fail to reveal the minor degrees of pathologic enlarge- 
ment.—Frank M. Windrow, M.D. 


Gornam, L. Wuirtincton, and Strout, ARTHUR 
Purpy. Massive osteolysis (acute spontaneous 
absorption of bone, phantom bone, disappear- 
ing bone). ¥. Bone & Foint Surg., Oct., 1955, 
37-4, 985-1004. (From: Public Health Re- 
search Institute of the City of New York, Inc., 
and Laboratory of Surgical Pathology, Co- 
lumbia University, College of Physicians and 


Surgeons, New York, N. Y.) 


“Disappearing bone” or “phantom bone” has been 
discussed by Coley, Bickel and Broders, Mouchet 
and Leriche. Recently, Gorham, Wright, Shultz and 
Maxon suggested that a vascular abnormality, such 
as angiomatosis, bears a direct relationship to this 
disease of bone. 

The authors review a series of 24 cases reported 
in the literature and were impressed by the simi- 
larity of the histologic picture in 8 cases, which they 
personally studied. The first case was noted by 
Jackson in 1819. The disease is confined to children 
and young adults. Almost any bone in the skeleton 
may be involved. 

Many theories regarding the etiology have been 
considered. Active hyperemia induced by trauma 
was mentioned by Leriche. Coley stated that there is 
nothing to suggest that these cases can be explained 
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on a neoplastic, infectious or metabolic basis. Patho- 
logically, bone is absorbed and replaced by fibrous 
tissue. It differs from the acute inflammatory atro- 
phy associated with trauma (Sudeck) and from lytic 
processes due to tumor and hyperparathyroidism. 

Studies have shown 6 patients were working from 
five to twenty-five years after onset; 3 were totally 
disabled from six to forty-one years after onset; 5 
have died and 9 cannot be traced. 

While the microscopic findings in these cases were 
similar the intensity of vascular abnormality varied 
considerably. In 8 cases there appeared in the af- 
fected bones a marked increase in the number of 
capillaries. These were dilated and filled with red 
blood cells. The mechanism by which the bony 
trabeculae were demineralized and absorbed was not 
apparent from a study of the sections, since no os- 
teoclasts could be recognized. 

The process did not resemble the formation of 
ordinary hemangiomata in bone. These may destroy 
bone but never dissolve it completely. One of the 
authors (A.P.S.) employed the term “hemangioma- 
tosis” to describe the proliferative process involving 


the capillaries of bone.—¥. N. Ané, M.D. 


Lyrorp, Joun, III, and SHapiro, Davin. Gout 
as a cause of isolated circumscribed cyst of 
the patella; report of a case. Radiology, 
March, 1956, 66, 380-382. (Address: Dr. 
Lyford, 737 E. 22nd St., Minneapolis, Minn.) 


The findings of an isolated, circumscribed cyst in 
the patella is of great interest to the radiologist and 
orthopedic surgeon because of its diagnostic and 
therapeutic significance. This cyst may be part of a 
systemic condition such as leukemia, multiple mye- 
loma, fibrous dysplasia, cystic tuberculosis of bone, 
reticulosis, metastasis, or a metabolic disorder. Or 
such a lesion may be primary in the patella, as a soli- 
tary “benign” cyst or hemangioma or a tumor of 
the bone. 

The authors report a solitary cyst of the patella 
which was found to be caused by gout when the con- 
tents of the cyst were examined pathologically and 
chemically following biopsy. No other such lesions 
were found recorded in the literature at that time. 

The significance of such a cyst-like lesion is that it 
may be an indication of possible systemic disease.— 


Donald N. Dysart, M.D. 


Dauiin, Davin C., GHorMiey, K., 
and Puan, Davie G. Giant cell tumor of bone: 
Differential diagnosis. Proc. Staff Meet., 
Mayo Clin., Jan. 25, 1956, 37, 31-42. (From: 
Section of Surgical Pathology, Section of 
Orthopedic Surgery, and Section of Roent- 
genology, Mayo Clinic, Rochester, Minn.) 

A giant cell in itself is no more distinctive in a 
pathologic process of bone than is the lymphocyte in 


indicating the etiologic basis of an inflammatory 
focus. True giant cell tumors often contain necrotic 
and hemorrhagic zones which are inadequate for 
correct diagnosis. The correct diagnosis of a true 
giant cell tumor should be arrived at from the study 
of the roentgenogram together with adequate micro- 
scopic sections from unadulterated portions of the 
neoplasm. Typical sections disclose masses of uni- 
nuclear cells with indistinct cytoplasmic borders 
and with no recognizable intercellular product. The 
nuclei in these areas are typically round to oval and 
often contain a small nucleolus. These cells, frequent- 
ly called stromal cells, exhibit from slight to marked 
mitotic activity in practically every case. The uni- 
nuclear cells are the significant, proliferating element 
in these tumors. Giant cells are usually numerous 
and the morphologic similarity of their nuclei to 
those of the stromal cells supports the concept that 
they arise from fusion of the latter. About 5 per cent 
of the bone tumors treated surgically at the Mayo 
Clinic have been giant cell tumors. A slight majority 
of the cases have been in females. Ninety per cent of 
the patients are in the third and later decades of life. 
The tumor is found in the long tubular bones of the 
extremities and the majority are at the knee. Prac- 
tically without exception the lesion is in the epiph- 
ysis. Most of those not found in the tubular bones 
are in the innominate bones or sacrum. Painful swell- 
ing is usually present. Roentgenographically the 
area involved shows an expanding trabeculated zone 
of radiolucency situated eccentrically in the end of 
a long bone. This appearance is neither specific nor 
is it produced by all such tumors. 

About one-half of giant cell tumors recur after 
conventional curettage. Cautery of the cavity and 
even radiation therapy have not decreased the recur- 
rence rate in this series of patients. About 10 per 
cent of the originally benign giant cell tumors in this 
group underwent sarcomatous transformation. 

Differential diagnosis involves the following le- 
sions: 

(1) Non-osteogenic fibroma. These tumors are 
more common in late childhood or adolescence and 
usually affect the shaft of a long bone of the lower 
limb. Pain or swelling may or may not be present. 
Roentgenographically, a rarefied defect is evident at 
a variable distance from the epiphyseal cartilage 
plate and is usually eccentric, may be loculated, may 
bulge and attenuate the cortex, and characteris- 
tically has a thin sclerotic inner boundary. Histo- 
logic differentiation from giant cell tumor rests 
chiefly on the fact that the characteristic proliferat- 
ing stromal cell is distinctly a collagen-producing 
fibroblast. Prognosis is excellent. 

(2) Osteogenic sarcoma. Approximately one-third 
of all osteogenic sarcomas contain a few to numerous 
benign multinucleated cells exactly like those seen 
in giant cell tumors and may occasionally be mis- 
taken for a giant cell tumor. The younger age group, 
the location, and the roentgenologic appearance 
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should aid in the diagnosis. An adequate biopsy 
specimen as with all bone tumors is essential. 

(3) Simple (unicameral) cysts. Occasionally one of 
these tumors may have a thick lining containing 
fairly numerous benign giant cells. The marked 
clinical differences between this benign lesion and a 
true giant cell tumor should enable one to make the 
diagnosis. 

(4) Giant cell reparative granuloma. This is a 
proliferating fibroblastic lesion that is seen on or in 
the jaw bones and contains multinucleated giant 
cells indistinguishable from those occurring in true 
giant cell tumor. The latter, however, is extremely 
rare in the jaw bones. The usual roentgenographic 
appearance of giant cell reparative granuloma is 
that of an oval or round area of radiolucency which 
may be faintly trabeculated. It responds readily to 
treatment and if it does not, one should make cer- 
tain the disease in the jaw is not on the basis of hy- 
perparathyroidism. 

(5) Aneurysmal bone cyst. This is a very vascular 
type of giant cell tumor which bulges the bone ec- 
centrically. It should be separated from the true 
giant cell tumor, however. Prognosis is very good. 
Any bone of the skeleton may be involved. Recur- 
rence after curettage is a distinct rarity. 

(6) Benign chondroblastoma. This tumor occurs in 
the epiphysis and usually in a long bone. Occasional- 
ly, however, it is found in the innominate bones and 
in the scapula. Roentgenographically it is circum- 
scribed and shows mottled areas of calcification. On 
microscopic section the chondroid ground substance 
permits recognition and differentiation. 

(7) Fibrous dysplasia. This lesion may occasionally 
contain foci of benign giant cells. The roentgeno- 
graphic appearance is quite characteristic, however, 
and a thorough histologic study will clinch the diag- 
nosis. 

(8) Bone lesion of hyperparathyroidism. While 
rarely seen today, in the years before this disease was 
commonly recognized, many of the patients came to 
the clinicians first because of their skeletal problems. 
Roentgen examination plus pathologic study will 
usually allow for diagnosis together with the charac- 
teristic alterations in the blood serum calcium and 
phosphorus. 

An understanding of the above variants should 
permit one to learn the natural history of true giant 
cell tumors and is necessary for the proper manage- 
ment of patients.—William C. MacCarty, Fr., M.D. 


FEINBERG, S. B., and WitBer, M. C. Periosteal 
chondroma; report of two cases. Radiology; 
March, 1956, 66, 383-386. (Address: Dr. 
Feinberg, 737 E. 22nd St., Minneapolis 4, 
Minn.) 


Periosteal chondroma is a small, slowly growing, 
cartilaginous tumor, developing within or beneath 
the periosteum. It arises from the periosteum and 
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causes pressure changes in the underlying bone. 
Clinically, a non-traumatic, slowly growing, some- 
times painful, soft tissue mass is seen. There is no sex 
or age predilection. 

Roentgenographically, an area of cortical bone 
erosion with marginal sclerosis is seen, adjacent to a 
soft tissue mass, which may contain flecks of calcium. 
The differential diagnosis includes: osteochondroma, 
solitary enchondroma, extraperiosteal chondroma, 
simple fibroma, neurofibroma, glomus tumor in the 
phalanges, | and synovioma near joints. The usual 
treatment is excision of the mass and curettement of 
the eroded area in the bone, or block excision. 

Two case reports are presented, in which periosteal 
chondroma occurred in adults in the calcaneus. Both 
were histologically verified.—Charles L. Stevenson, 
M.D. 


BLoop AND LympH SysTEM 


Rauscu, F., and Scuierer, W. Indirekte 
Roéntgen-Kinematographie der Hirngefasse 
(Angiographische Untersuchungen mit der 
Odelca-Spiegel Kamera im Mittelformat). 
(Indirect roentgen cinematography of the 
cerebral vessels. Angiographic examinations 
with the Odelca mirror camera of medium 
size.) Fortschr. a. d. Geb. d. Réntgenstrahlen 
u. d. Nuklearmedizin, Jan., 1956, 84, 88-99. 
(From: Neurochirurgische Universitatsklinik, 
Max Planck-Institut fiir Hirnforschung, 
Koln, Germany.) 


The new photofluorographic Odelca camera is 
built for 70 mm. reproductions of fluoroscopic 
images. It provides a reduction to one fourth of the 
actual size and allows 6 exposures per second. For 
practical purposes in cerebral angiography. 3 expo- 
sures per second are made for a total of § to 7.5 
seconds. Physical factors are 110 kvp., 1§ to 20 ma. 
with 0.15 second exposure time and a 30 kw. roent- 
gen tube. Fifteen cc. of urografin (renografin) is in- 
jected into the carotid artery. Normally, the arterial 
phase lasts 2 to 3 seconds, the capillary phase 0.5 to 1 
second and the venous phase 2 to 2.5 seconds of 
greatest intensity. 

The serial photographs permit satisfactory recog- 
nition of normal and pathologic cerebral vessels, 
and the contrast compares favorably with that of 
ordinary roentgenograms, so that even the minutest 
details are not lost. The special economic feature of 
the indirect serialograph is that the entire cerebral 
circulation can be studied routinely with rapid suc- 
cession of exposures. Previously described peculiari- 
ties of the cerebral circulation have been corrob- 
orated with this method. 

Illustrated are serial views of glioblastoma, aneu- 
rysm of the internal carotid artery, occlusion of the 
middle cerebral artery, meningioma and _arterio- 
venous angioma, and the following conclusions are 
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made: In the arteriovenous angioma the cerebral 
circulation time is shortened. In glioblastoma the 
venous phase and the tumor staining are prolonged. 
In meningioma, tumor visualization and staining are 
likewise prolonged, but are also noted in the early 
arterial phase.—Ernest Kraft, M.D. 


Hiemscu, W., and Lackner, J. Ueber die Ver- 
wendung der Odelca-Réntgenkamera fiir An- 
giokardiographien und Vasographien. Ein 
vorlaufiger Erfahrungsbericht. (Concerning 
the application of the Odelca roentgen camera 
for angiocardiographies and vasographies. A 
preliminary report of experience.) Fortschr. 
a. d. Geb. d. Réntgenstrahlen u. d. Nuklear- 
medizin, Jan., 1956, 84, 79-87. (From: Zen- 
tralinstitut fir R6éntgenologie und Strahlen- 
heilkunde (Strahlenhaus) der Stadtischen 
Krankenanstalten, Bremen, Germany.) 


Until recently serialographs have been available 
for roentgenograms in 2 different planes at a rate of 
12 exposures per second. The photofluorographic 
Odelca camera represents a compromise in that it 
provides only 6 exposures per second for a total of 
42 exposures. It can be attached to, or built into the 
usual roentgenographic equipment. The optical sys- 
tem consists of the mirror reflex principle with 
f 1:0.7, thereby providing extreme sharpness and sen- 
sitivity to light. The photograph of the fluorescent 
screen image is reduced to one fourth of actual size 
on a 70 mm. film. In addition to cassettes for single 
films and film packs, a special rollfilm cassette is 
available for serial exposures. 

For viewing, ordinary equipment with a magnify- 
ing lens is sufficient, and the photographs appear ex- 
tremely sharp and show great detail. For serial film- 
ing the rate of exposures can be reduced to various 
combinations, even down to 1 exposure per second. 
For practical purposes in angiocardiography 3 ex- 
posures per second are usually sufficient, either in the 
beginning or at a later phase, so that the observation 
may be extended to a period of nine seconds and 
more. 

Three cases are described and well illustrated, 
representing (1) patent ductus Botalli, (2) tetralogy 
of Fallot and (3) double superior vena cava with 
transposition of the great vessels. 

For peripheral arteriography the camera has also 
proved very helpful so that it has been used rou- 
tinely by the authors. Technical factors are 85-88 
kvp., 20 to 30 ma. and 1/25 to 1/1§ second exposures. 
After injection of 20 cc. of contrast material into the 
femoral artery, exposures are made for three to four 
seconds at a rate of 4 exposures per second. 

Three additional cases are described illustrating 
arteriosclerotic changes of the femoral artery with 
occlusion and development of collateral circulation. 
—Ernest Kraft, M.D. 
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Opman, Per. Percutaneous selective angio- 
graphy of the main branches of the aorta; 
preliminary report. Acta radiol., Jan., 1956, 
45, 1-14. (From: Roentgen Department I, 
Sédersjukhuset, Stockholm, Sweden.) 


The author presents a method of outlining the 
main branches of the aorta with a new type of radio- 
paque polyethylene catheter molded in such a way 
that only the aortic branch under examination is 
opacified. The catheter is inserted percutaneously in 
the femoral artery. By this method the authors have 
examined 20 cases. 

In the technique of the procedure the catheter, 
after it is inserted in the femoral artery, is advanced 
under fluoroscopic control into the branch of the 
aorta to be examined. In the case of the innominate 
artery the catheter is especially molded in hot water 
so that the tip of the catheter points forward and 
upward. With the injection of a small amount of 
contrast material it is possible to visualize the right 
subclavian and the common carotid alone. Using a 
different shaped catheter the left subclavian can be 
similarly visualized. In the case of the celiac artery, 
it is necessary to carry out the fluoroscopy in the 
lateral position. The catheter is passed to the level of 
the diaphragm. In this position the point is aimed in 
the ventral direction. Once the point of the catheter 
reaches the celiac artery it usually slips readily into 
its lumen. A small amount of contrast material is in- 
jected. A similar examination can be carried out in 
the case of the renal artery. 

The author notes that the advantages of this 
method are accurate visualization of a special vascu- 
lar area without obscurement by overfilling and little 
risk of toxicity combined with a rapid simple pro- 
cedure.—Thomas D. Allison, M.D. 


EpHoim, Paut, and SELDINGER, SvEN Ivar. 
Percutaneous catheterization of the renal ar- 
tery. Acta radiol., Jan., 1956, 45, 15-20. (From 
Roentgen Diagnostic Department, Karolinska 
Sjukhuset, Stockholm, Sweden.) 


The authors describe their percutaneous technique 
for catheterization of the renal artery via femoral 
artery with polyethylene catheter. The catheter is 
premolded by heat and then held straight by a metal- 
lic guide. 

Once the catheter is inserted into the femoral 
artery it is guided up the aorta under fluoroscopic 
control. When the tip of the catheter is at the esti- 
mated level of the renal artery the metallic guide is 
removed so that the tip of the catheter bends down 
and enters the renal artery. Following this, contrast 
material is injected to the extent of approximately 7 
to 10 cc. of umbradil. The catheter should not be in- 
serted too far into the renal artery, thus preventing 
spastic contraction. 

The authors state that in a small percentage of 
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cases an aberrant artery to the kidney will cause 
only selective filling of a portion of the kidney. This 
is not a major disadvantage as the pattern is charac- 
teristic.—Thomas D. Allison, M.D. 


TILLANDER, Hans. Selective angiography of the 
abdominal aorta with a guided catheter. 4cta 
radiol., Jan., 1956, 45, 21-26. (From: Roent- 
gendiagnostic Department and the Depart- 
ment of Surgery, Centrallasarettet, Vasteras, 
Sweden.) 


The author approaches the problem of selective 
aortic angiography by the use of a special catheter, 
guided by an electromagnet under fluoroscopic con- 
trol. This catheter consists of 4 small gold plated 
steel lengths connected to the anterior end of a 
normally opaque catheter. The catheter is inserted 
by surgical procedure into the radial artery. 

With this technique the author has examined 30 
patients and demonstrated clearly the renal arterial 
distribution as well as the celiac axis. He notes 
while examining the celiac axis it is possible to visual- 
ize the pancreas. The advantages of this method are 
that one organ can be visualized at a time without 
trauma by excess contrast material or confusing 
shadows as in massive injections.—Thomas D. Alli- 


son, M.D. 


Sotorr, Louis A., ZATUCHNI, JACOB, STAUFFER, 
Hersert M., and Ketty, EuGene W. Angio- 
cardiographic observations of intracardiac 
flow in the normal and in mitral stenosis. Cir- 
culation, March, 1956, 73, 334-350. (From: 
Departments of Medicine and Radiology, 
Temple University Medical School and Hos- 
pital and the Department of Medicine, Epis- 
copal Hospital, Philadelphia, Pa.) 


The material studied in this excellent paper was 
obtained from 81 angiocardiograms done on 67 pa- 
tients using a biplane stereoscopic angiocardio- 
graphic apparatus by Chamberlain. This material 
was analyzed to obtain information on the charac- 
teristics of the intracardiac flow of radiopaque ma- 
terial in normal subjects and those with mitral 
stenosis. Some had mitral valvulotomy and some 
had not. The angiocardiograms were made for 
studies of the time of appearance and disappearance 
of opacification of the superior vena cava, of the 
heart chambers, the pulmonary artery and the aorta. 
An outline of the 10 “circulation times” is given and 
the authors try to evaluate the effect of mitral ste- 
nosis, mitral valvulotomy, heart and chamber size, 
rhythm, myocardial function and medical therapy on 
the pattern of flow of the opaque material through 
the heart and great vessels. 

The upper limit of normal for intracardiac circu- 
lation time was determined as 6.3 seconds. It was 
never longer than 9.1 seconds in absence of atrial 
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fibrillation, cardiomegaly or right heart failure, ex- 
cept in one patient who had rheumatic myocarditis. 
Explanations of some of the causes of prolonged 
opacification of the right side of the heart, the pul- 
monary artery and left atrium are given. 

Detailed discussions of changes in intracardiac 
flow in mitral valvular lesions and patients with 
mitral valvulotomy are offered. The authors state 
that there was no relation to the volume of the left 
atrium, the length of opacification of the left atrium 
and the surgically reported size of the mitral orifice. 
In fact, they believe that the enlargement of the left 
atrium and the right side of the heart is due to myo- 
cardial disease and not related to the size of the 
mitral orifice. 

Homogeneous opacification of the left atrium 
blending with opacification of the left ventricle was 
considered diagnostic of mitral regurgitation. The 
degree and length of opacification of the left atrium 
does not afford a criterion for diagnosis of mitral 
valvular disease as both may be greatly increased in 
right heart failure without valvular disease. The pat- 
tern of opacification of the heart in mitral stenosis 
differs from normal but it is by no mean’ specific. 

In a normal person the time of opacification of the 
right heart, the pulmonary artery and the left 
atrium are approximately equal. In mitral stenosis 
the left atrial opacification time exceeds that of the 
pulmonary artery and the pulmonary artery time 
exceeds that of the right heart. 

Changes in circulation time occur with spontan- 
eous changes in myocardial function and after med- 
ical therapy. Detailed tables are presented and add 
much to the understanding of the material.—Frank 


M. Windrow, M.D. 


Rowe, Ricnarp D., Vian, Peter, and Keirn, 
Joun D. Selective angiocardiography in in- 
fants and children. Radiology, March, 1956, 
66, 344-361. (Address: Dr. Rowe, 555 Uni- 


versity Avenue, Toronto, Ontario.) 


The authors report their results in 50 infants and 
young children studied by selective angiocardiog- 
raphy and discuss the relative merits of venous and 
selective techniques in this age group. The opacifi- 
cation of limited and predetermined portions of the 
heart and great vessels through a cardiac catheter 
placed in a more central position had previously 
been done in adults and older children. 

Twenty-nine infants and 21 older children (all 
but 6 under five years of age) were studied by this 
method. No untoward reactions were encountered 
in this group, but one avoidable fatality did occur in 
a further series of 80 selective angiocardiograms ob- 
tained since the completion of this paper. All infants 
and young children received premedication which 
resulted in light sleep, with local anesthetic infiltra- 
tion to permit venous exposure and insertion of a 
No. 7 or No. 8 cardiac catheter at the groin. Either 
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complete or abbreviated cardiac catheterization was 
performed before injection of the opaque medium. 
Diodrast in 70 per cent solution was injected rapidly 
through the catheter under a compressed air gauge 
pressure of 150 to 200 pounds per square inch. The 
dose of contrast medium was usually about 1.§ cc. 
per kilogram body weight. Roentgenograms were 
obtained at the rate of 8 to 10 in one second in an- 
teroposterior and lateral views. An electrocardio- 
graph coupled to the angiocardiograph marked the 
phase of the cardiac cycle at the time of exposure. 
In most of the patients in this series, the contrast 
medium was injected into the right ventricle. 

Selective angiograms of patients with tetralogy of 
Fallot, pulmonary stenosis with normal aortic root, 
transposition of great vessels, tricuspid atresia, 
single ventricle, isolated ventricular septal defect, 
auricular septal defect, and anomalous venous drain- 
age are reproduced. 

It is concluded that this method is definitely su- 
perior to the venous technique in certain cases of 
congenital heart disease. It is of greatest value where 
particularly clear visualization of a certain area is 
required.—A4. W. Sommer, M.D. 


GUNTHER A., Ruzicka, Francis F., 
Jr., RousseLtot, Lours M., and Horrman, 
Georce. The portal venous system; on its 
pathological roentgen anatomy. Radiology, 
Feb., 1956, 66, 206-217. (Address: Dr. Doeh- 
ner, The St. Vincent’s Hospital, New York 11, 
N. Y.) 


The roentgen patho-anatomic features of the 
portal system in portal obstruction, of the intra- 
hepatic block type, are described and analyzed on 
the basis of 40 postmortem portograms. Included in 
the study are 34 cases of portal cirrhosis, 2 cases of 
congested liver, and 4 cases of tumor metastasis. Of 
the 40 cases, 38 displayed some type of portocaval 
collateral circulation. In 13 instances, gastro-esopha- 
geal varices were present alone or in combination 
with other collaterals and in 31 cases, collaterals 
other than esophageal were found. Two-thirds of the 
cases showed natural collateral portocaval shunts of 
one type or another that were between 8 and 15 mm. 
in diameter. This finding is consistent with reports 
that approximately two-thirds of patients with 
portal cirrhosis do not have portal hypertension. A 
hypothetical explanation is that collateral vessels 
of sufficient size may naturally relieve or prevent 
the development of portal hypertension. 

The various types of extrahepatic, intrahepatic, 
transhepatic, and other collateral vessels are de- 
scribed. It appears that the volume blood flow 
through a particular vessel is the chief determinant 
of size. Since normally the portal vein is larger than 
the splenic vein, which, in turn, is larger than the in- 
ferior mesenteric vein, a disturbance of this relation- 
ship suggests that the disproportionately larger ves- 
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sel carried collateral blood. This possibility should 
be carefully evaluated before such a vessel is used for 
a shunting procedure to avoid unknowingly sacri- 
ficing a valuable natural collateral. As a rule, com- 
bined splenic and portal portography will help in 
avoiding this error.—Harold C. Hamilton, M.D. 


GENERAL 


Trasino, M., and Guistanzoni, R. Studio 
clinico-radiologico ed istologico di una rara 
forma di amartoma a duplice localizzazione 
(renale e vertebrale). (Clinical, radiologic and 
histologic study of a rare case of hamartoma 
with double localization [renal and vertebral].) 
Radiol. med., Feb., 1956, 42, 139-150. (From: 
Istituto di Radiologia and Istituto di 
Patologia Generale della Universita, Genova, 
Italy.) 


The authors report the case of a sixty-two-year 
old woman subjected in 1942 to nephrectomy for a 
hamartoma of the right kidney. 

The patient was again operated upon in 1950 for 
a duodenal ulcer and at that time the surgeon found 
no involvement of the lymph nodes nor any sign of 
a malignant growth. 

In 1953 the patient was admitted to the hospital 
for a long-standing, severe pain in the lower back 
complicated by the sudden appearance of clinical 
findings of a low medullary lesion. Roentgeno- 
graphic examination showed a lesion involving the 
bodies of D 11-12. At the operation a dark granular 
mass was found, infiltrating the bodies of the two 
vertebrae. The tumor was removed. 

Microscopic examination revealed evidence of 
fibroadenoma, fibroangiothelioma, or a_ papillary 
adenoma. 

In their discussion the authors point out the re- 
lationship between congenital anomalies of the spine 
and congenital—or not—renal pathology, which re- 
lationship is based on the embryologic development 
of the spine and of the genitourinary system. 

In the case discussed an hamartomatous process 
was localized in the kidney and in the spine; its 
low malignancy was demonstrated on microscopic 
examination and by its slow growth. 

The article is richly illustrated and of particular 
interest are the microphotographs representing vari- 
ous sections of the lesion.—/. F’. Govoni, M.D. 


Doutn, Simon, and Dewar, James P. Extra- 
medullary plasmacytoma. dm. F. Path., 
Jan.—Feb., 1956, 32, 83-103. (From: Depart- 
ments of Radiology and Pathology, Univer- 
sity of Oklahoma School of Medicine and Uni- 
versity Hospitals, Oklahoma City, Okla.) 


Plasma cell tumors are divided into 4 groups: (1) 
myelomatosis or simple myeloma, (2) solitary mye- 
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loma of bone, (3) plasma cell leukemia, and (4) 
extramedullary plasmacytoma. 

Extramedullary plasmacytomas are comparatively 
rare and occur in a wide variety of organs and tissues. 
The majority are in the walls of the upper air pas- 
sages. 

Plasma cell tumors of the conjunctiva, another 
site of predilection for extramedullary plasmacyto- 
mas, are not included in this study. 

The distribution of plasmacytomas, according to 
age and sex, varies. 

Thirty-eight of 126 cases described metastasize 
to regional lymph nodes and/or to distant organs. 

Extramedullary plasmacytomas vary considerably 
in size, the diameter ranging from one to several 
centimeters. They usually are well limited, firm and 
spherical; but may be lobulated, pedunculated or 
polypoid and show evidence of infiltration. The great 
majority are yellow-gray with red cut surface, while 
some of the tumors have a blue-red appearance. In- 
volved regional lymph nodes are firm, gray-white, 
and may measure up to 3 cm. The symptoms are 
those due to pressure and obstruction. The nasal 
cavity or nasopharynx may be obstructed com- 
pletely; a feeling of fullness of the sinuses is a fre- 
quent symptom when the tumor involves them. In 
the gastrointestinal tract, obstruction is the predomi- 
nant feature of the clinical picture. Bleeding is a 
frequent accompaniment. Many of the tumors show 
ulceration. The clinical course is extremely variable. 
As to behavior, these tumors fall into several main 
categories: (1) solitary tumors; (2) tumors which 
infiltrate and destroy adjacent tissue; (3) tumors 
prone to recur after inadequate removal or inade- 
quate radiation therapy; (4) tumors showing regional 
lymph node metastases; (5) tumors metastasizing 
to adjacent lymph nodes and other organs; (6) a 
solitary tumor in soft tissues, with one or more 
tumors in other organs, usually bones. 

The microscopic appearance is described in detail. 

All investigators agree that no difficulty should 
arise in distinguishing true plasma cell neoplasms 
from plasma cell granulomas. 

There is far from universal agreement on the ori- 
gin and nature of the plasma cell. 

Extramedullary plasmacytomas do not exhibit 
manifestations of disturbance in protein metabolism. 
From this, extramedullary plasmacytoma can be 
considered as a separate, distinct entity. 

The clinical picture rather than the microscopic 
appearance should form the final basis for a diagnosis 
of extramedullary plasmacytoma. Tests for Bence 
Jones proteinuria, determination of total serum pro- 
teins, and of the albumin-globulin ratio, including 
electrophoretic curves, bone marrow aspiration, and 
roentgenologic survey of the skeleton should consti- 
tute the essential parts of the clinical investigation. 
Only after all these tests have been evaluated and 
found negative as to multiple myeloma, and the 
patient followed closely for a period of one to two 
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years, may one classify a tumor as an extramedul- 
lary plasmacytoma. Extramedullary plasmacytomas 
sometimes are permanently cured by surgical ex- 
cision or radiation therapy. On the other hand, the 
prognosis in multiple myelomatosis is extremely 
poor; the average survival is two to three years. 

Analysis of 161 cases of extramedullary plasma- 
cytoma published in the literature from 1905 to 1953 
reveals that of 109 which were followed, 50 patients 
were alive and symptom-free for a period of one to 
ten years or more, thus indicating a survival rate of 
45.9 per cent.—Stephen N. Tager, M.D. 


RADIATION THERAPY 


Arneson, A. N. The clinical relationship of 
radiology and gynecology in the treatment of 
cervical cancer. Radiology, March, 1956, 66, 
327-334. (Address: 457 Kingshighway, St. 
Louis, Mo.) 


There has, in the past, been a lack of cooperative 
teaching programs in radiology and gynecology deal- 
ing with the problem of neoplasia of the female geni- 
tal tract. Tumor boards and clinics have, however, 
provided some correlation. An increasing realization 
of the necessity of these cooperative efforts for joint 
learning regarding these problems is now becoming 
evident. 

A lack of top-notch students in both radiology and 
gynecology must be overcome by making these 
specialties appealing to the “talented” medical 
graduates. Resident educational programs must be 
flexible and responsive to changes in the perspective 
of treatment. Newer techniques should be mastered 
by making more adequate the graduate training 
common to both specialties, mainly in the field of 
surgical experience. 

Although each successive publication of the 4n- 
nual Report on the Results of Treatment in Carcinoma 
of the Uterus has shown a slight overall advance in 
the relative apparent recovery rate, the comparison 
of average results at different institutions is compli- 
cated by selectivity of patients. A series of private 
patients treated by the author has shown better 
clinical results than a ward series receiving essen- 
tially idential treatment. The difference is believed 
to be due to the better health and nutrition of the 
private patients, a lower incidence of infection and a 
lesser loss to follow-up. 

The development of newer techniques of treat- 
ment requires considerable time and effort and years 
of observation to ascertain fully the relative merits 
of the procedures. At no time has any particular de- 
velopment produced a sharp increase in survivals. 
The use of radium and roentgen rays has cured more 
cases of cervical cancer than any other method, and 
it is the belief of the author that this cure rate could 
be improved by improving the technique at the 
smaller institutions where the volume of patients is 
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less and consequently the treatment and follow-up 
assumedly a little less thorough than in the larger 
institutions. 

This improvement in technique might be achieved 
by giving some radiotherapeutic training to gyne- 
cologists and some surgical training to the therapeu- 
tically minded radiologist. This graduate instruction 
for radiologists and gynecologists should also increase 
the appeal to the “talented” students for a career in 
radiology as well as in obstetrics and gynecology. A 
teaching tumor clinic in which both the radiologist 
and gynecologist participate will improve the diag- 
nosis, treatment and follow-up of patients with can- 
cer of the female genital tract. 

The pro’s and con’s of separating diagnostic and 
therapeutic radiology are briefly discussed. Since 
the average gynecologist comes infrequently into 
contact with cervical cancer there is no essential 
reason for him to have a broad experience in radia- 
tion therapy. As the average radiologist tends to 
concentrate the combined experience of several 
gynecologists there is every reason for him to have 
experience in radiation therapy. The implication 
from these 2 preceding statements is that more in- 
tensive training in radiation therapy should be given 
and that this probably might be best obtained by the 
radiologist who concentrates on therapy.—D. N. 
Dysart, M.D. 


Merriam, GeorceE R., Jr. The effects of beta 
radiation on the eye. Radiology, Feb., 1956, 
66, 240-245. (Address: 635 West 165th St., 
New York 32, N. Y.) 

With the increased use of beta radiation in the 
treatment of a variety of ocular lesions there has 
been seen an increase in the complications which 
have occurred as a result of this irradiation. The 
purpose of the author is to call attention to the pos- 
sible complications involved in this procedure and 
the approximate dosages that have produced them. 
These complications include: telangiectasis of the 
conjunctiva, keratinization of the conjunctival epi- 
thelium, atrophy of the sclera, superficial punctate 
keratitis, corneal vascularization, corneal scarring, 
iritis, iris atrophy, and radiation cataract. These 
effects have appeared up to fifteen years following 
the completion of treatment, and have occurred 
with surface doses ranging from 2,300 to 33,000 rep. 

Telangiectasis has been observed with doses of 
3,000 to 5,000 rep on the surface and usually appears 
about five years after completion of therapy, but 
may not be evidenced until considerably later. 
Keratinization of the conjunctival epithelium has 
followed surface doses of 6,000 to 10,000 rep and 
occurs most frequently on the palpebral conjunctiva 
of the upper lid in patients who were treated with 
beta radiation for vernal conjunctivitis. This kerati- 
nization causes, by friction, a keratitis which is 
much more debilitating than the disease originally 
treated. 


(4) 
vely 
sues, 
Ppas- 
ther 
to- 
g to 
Asize 
1S. 
ably 
veral 
and 
d or 
reat ; 
vhile 
. In- 
hite, 
are 
‘om- 
fre- 
. In 
omi- 
is a 
how 
ible. 
nain 
hich 
nors 
ade- 
onal 
zing 
5) a 
nore 
tail. 
ould 
sms 
ori- 
ism. 
be 
opic 
osis 
nce 
pro- 
ling ; 
and = 
ion. 
and 
the 
two 


642 


Atrophy of the sclera is quite likely to be produced 
by doses of 20,000 to 30,000 rep on the surface. 

Superficial punctate keratitis, lasting about four 
to six weeks, may be present when doses up to 5,000 
rep on the surface of the cornea are administered. 
This has lasted as long as five months or more with 
surface doses of 20,000 rep or more. Corneal vascu- 
larization, occasionally accompanied by varying de- 
grees of scarring and appearing eight to twelve years 
after treatment has been observed with surface 
doses of 20,000 to 30,000 rep. Corneal scarring due 
to beta radiation is frequently difficult to differ- 
entiate from that resulting from the original lesion, 
but may develop two to five years after therapy 
with surface doses of 25,000 rep or more. 

Iritis has been observed following approximately 
22,000 to 27,000 rep on the surface. Atrophy of the 
iris, appearing from three and one-half to thirteen 
years after therapy, has occurred after 20,000 to 
30,000 rep to the surface. 

Radiation cataract, appearing from three to six 
and one-half years after treatment, and in one case 
thirteen years after treatment, has been observed 
following surface doses of 2,300 to 22,000 rep. 

The incidence of these complications could not be 
accurately determined as many of the cases observed 
were treated elsewhere. The complications were ob- 
served in 10 patients who had received beta ir- 
radiation to the eye. 

In conclusion the author states that the current 
high dosage schedules should be reduced; that doses 
of 2,000 to 3,000 rep on the surface would be more 
judicious and that a surface dose of 5,000 rep should 
seldom be exceeded in the treatment of benign le- 
sions.—D. N. Dysart, M.D. 


Ketty, R., and Lancston, Hiram T. 
The treatment of metastatic pulmonary ma- 
lignancy. ¥. Thoracic Surg., March, 1956, 37, 
298-315. (From: Surgical Service, the Hines 
Veterans Administration Hospital, Hines, 
Illinois, and the Department of Surgery, Uni- 
versity of Illinois College of Medicine, Chi- 
cago, Ill.) 

The authors discuss the surgical treatment of 
metastatic pulmonary malignancy. To the g1 pa- 
tients recorded in the literature as having surgery 
for pulmonary metastases, the authors add 18 pa- 
tients. Of these 109 known cases, 82 have been fol- 
lowed two years or longer. Nineteen have survived 
two years or longer. Thus, a small but significant 
number of these selected patients seemed to have 
benefited from the procedure. 

Indiscriminate exploration for pulmonary metas- 
tases is to be condemned. It must be established as 
well as is reasonably possible that the primary tumor 
is controlled. Ideally a sufficient time should have 
elapsed between the primary treatment and the ap- 
pearance of metastases to form some judgment of 
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the expected course of the disease. A search for other 
metastases should be made. The most favorable le- 
sion for resection is a single discrete metastatic focus 
confined to one segment or lobe. While the presence 
of more wide-spread involvement of the lung does 
not absolutely contraindicate surgical intervention, 
it materially worsens the prognosis. Laminagraphy 
is useful in demonstrating metastases which may 
not be apparent on conventional chest roentgeno- 
grams. Some consideration should be given to the 
type of tumor under study. In the reported cases, 
patients with resectable metastatic pulmonary sar- 
comas seemed to have a more favorable prognosis 
than those with carcinoma.—Pau/ C. Olfelt, M.D. 


FriEDMAN, Mitton, and PEARLMAN, ALEx- 
ANDER W. Time-dose studies in irradiation 
of mycosis fungoides; iso-effect curve and 
tumor lethal dose. Radiology, March, 1956, 
66, 374-739. (Address: Dr. Friedman, 1067 
Fifth Avenue, New York, N. Y.) 


In this paper, the authors present a valuable con- 
tribution to the subject of time-dose relationship in 
radiation therapy. As they so aptly state, construc- 
tion of iso-effect recovery curves for each type of 
tumor is a necessary step toward improving knowl- 
edge of irradiation dosage. One of the problems in 
this type of investigation is that one must be able to 
observe the effect of treatment on the lesion. A sec- 
ond difficulty arises from the fact that single lesions 
on different patients may respond in different de- 
grees to the same amount of irradiation. The choice 
of patients who have multiple lesions of mycosis 
fungoides as test subjects for study is an excellent 
one, since the lesions can be observed, and the multi- 
plicity of lesions permits confirmation of the results 
obtained from each dose or series of doses given. 

Two cases, each with a large number of lesions of 
mycosis fungoides were treated. In these patients, 
different nodules were exposed with various sized 
doses in order to obtain the smallest dose which 
would eradicate the tumor. This dose was desig- 
nated as the corroborated minimum tumor lethal 
dose. This procedure was then repeated on other 
lesions for different overall time periods, i.e. three, 
ten, and fifteen days. Following irradiation, the le- 
sions were observed for a period of four to six months. 
For the purpose of this study, treatment was con- 
sidered successful if there were no recurrences during 
this period. The data obtained yielded a statistically 
valid iso-effect curve for each patient. Although the 
minimum lethal tumor dose for the two patients dif- 
fered, the slope of the curves was similar, suggesting 
a similar recovery coefficient for both tumors.—ZA. R. 
Watson, M.D. 


Castro, Vicroria, SorrerR, CHARLES, and 
Quimsy, Epirx H. Applications of the 
Mayneord contour projector to various dos- 
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age problems in radiotherapy. Radiology, 
March, 1956, 66, 362-373. (From: Depart- 
ment of Radiology of the College of Physicians 
and Surgeons, Columbia University, N. Y.) 


The Mayneord contour projector has not been 
widely employed in this country, because of its de- 
sign for use with circular beams. However, the au- 
thors show that it can also be used very advanta- 
geously for rectangular beams. This can be done if a 
circular protractor is attached to the axis of the ro- 
tating lucite plate, and triple isodose charts are con- 
structed, containing isodose plots of the short axis, 
long axis, and diagonal axis of the beam. Combina- 
tions of rectangular beams, including tilted beams, 
can also be studied. 

Dosage problems with wedge filters, and in rota- 
tion therapy, with or without wedge filters, are great- 
ly simplified with this projector. Other useful appli- 
cations will probably evolve, when it has been more 
widely employed. 

A very comprehensive discussion of the techniques 
involved in each of the above situations is given. 
The examples, diagrams, and photographs provided 
greatly enhance understanding of the projector’s 
various uses, and it is urged that the interested 
reader consult the original article. 

In an appendix, the authors give an excellent 
resume of the British articles that have appeared on 
its use with circular beams.—Charles L. Stevenson, 
M.D. 


SHapiro, G., Ernst, W. S., and Ovapia, J. 
Radiation dose distribution in water for 22.5- 
Mev.-Peak roentgen rays. Radiology, March, 
1956, 66, 429-437. (Address: Dr. Shapiro, 
Queens General Hospital, Jamaica 32, N. Y.) 


This paper describes an investigation of the distri- 
bution of the dose produced in water by 22.5 mev. 
peak roentgen rays. A detailed study of the colli- 
mating system and compensating filter was made to 
determine their effect upon the dose distribution. 

An automatic isodose recorder consisting of a dual 
channel D.C. amplifier, a self-balancing ratio unit, a 
servo-mechanism for controlling the position of a 
probe detector in a water phantom, and a recorder 
for plotting the position of the probe detector was 
used to obtain the data. The different field sizes were 
obtained by inserting various collimators in a fixed 
master jacket. A differential compensating filter 
constructed of laminated aluminum, with a brass 
button on the larger end, removed the peak on the 
isodose curves and provided a fairly flat curve with 
slightly greater intensity at the edges of the field. 

Depth dose measurements in water at target sur- 
face distances of 80 cm., 100 cm., and 120 cm. for 
fields varying in area from 7 to 225 sq. cm. are pre- 
sented. It was found that the absorption coefficient 
for 22.5 mev. roentgen rays in water varies linearly 
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with the square root of the field size. A formula for 
determining the central axis depth dose for the field 
sizes and target distances investigated is given. 
Representative isodose curves for a number of fields 
at normal and oblique incidence are reproduced.— 
D. N. Dysart, M.D. 


SILVERMAN, ANNA, KLIGERMAN, Morton M., 
Ferric, Joun W., and Extis, Kenr. A study of 
the effectiveness of pyridoxine and dramamine 
on clinical radiation sickness. Radiology, 
March, 1956, 66, 403-407. (Address: Dr 
Kligerman, 622 West 168th St., New York 


The authors present a clinical study in which they 
compare the efficiency of dramamine and pyridoxine 
in prevention of radiation sickness. 

The series included in the study comprised 185 
patients who were given deep roentgen therapy over 
a period of from eight days to six weeks. Division into 
9 groups was made according to the planned site and 
duration of treatment. Within each of the 9 groups, 
the patients were separately assigned one of four 
types of capsules. These capsules were identical in 
appearance and were prepared with contents as fol- 
lows: No. 1, pyridoxine 25 mg. and dramamine 50 
mg.; No. 2, milk sugar (placebo); No. 3, pyridoxine 
25 mg.; No. 4, dramamine 50 mg. Each patient was 
instructed to take his particular capsule three times 
daily during the course of treatment, and was told 
that this was part of the treatment routine. During 
the treatment period the physician actually treating 
the patient recorded on each patient’s record the 
presence and severity of symptoms usually found in 
radiation sickness. 

Of the series of 185 patients, a total of 85 had 
symptoms compatible with the diagnosis of radiation 
sickness. Although this was a relatively high fre- 
quency, the degree of sickness was mild in most 
cases. Only 7.6 per cent of the group had moderate 
to severe symptoms. 

All of the patients in this series were handled in a 
similar fashion. By giving capsules of identical ap- 
pearance to all patients including controls, through- 
out the course of radiation therapy, the psychic ele- 
ment which might influence response to a specific 
remedy was eliminated. The personal bias of the ob- 
servers was also eliminated by keeping the number 
and the content of the capsules unknown until after 
all observations had been completed and the results 
evaluated. The composition of the four treatment 
groups was controlled with respect to site and time 
by random rotation of the four capsule preparations 
within each of 9 site-time groups. 

The conclusion reached from this study was that 
no significant differences were found in the frequency 
or duration of symptoms attributable to radiation 
sickness in groups of patients receiving pyridoxine, 
dramamine, or a placebo.—/. R. Watson, M.D. 
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RADIOISOTOPES 


LeperMAN, M. Some applications of radio- 
active isotopes in ophthalmology. Brit. fF. 
Radiol., Jan., 1956, 29, 1-13. (From: Radio- 
therapy Department, The Royal Marsden 
Hospital and The Moorfields, Westminster 
and Central Eye Hospital, London, Eng- 
land.) 


As a result of experience with radiation therapy 
of the eye at the Royal Marsden Hospital and the 
Moorfields Eye Hospital, London, the author be- 
lieves there are four conditions which are probably 
better treated with artificially produced isotopes 
than with radium; these are Mooren’s ulceration of 
the cornea, vascularization of the cornea, malignant 
melanoma of the cornea and/or conjunctiva and 
intraocular retinoblastoma. 

Beta applicators are constructed of a plastic with 
strontium 90 foil as the radioactive source, the appli- 
cators being used as contact lenses. The gamma 
sources used are wire rings made of tantalum 182. 

Corneal ulcers are treated with roentgen rays (10 r 
weekly) until the acute reaction subsides. Then beta 
radiation is administered in doses of 1,000 r weekly 
to a maximum of four treatments. Of 34 eyes so 
treated 18 were healed or improved. 

To minimize vascularization following corneal 
grafting, 1,000 r of beta radiation is given weekly for 
4 to 6 weeks. Roentgen therapy has been largely 
abandoned, being used for occasional supplementary 
small doses. In some cases preoperative irradiation 
is preferred with doses of the order of 500-800 r 
weekly for two to four weeks, operation being ad- 
vised ten to fourteen days after the last treatment. 
This may be followed by postoperative irradiation 
if necessary. Of 88 eyes so treated, 26 were considered 
to have satisfactory results (30 indeterminate). 

Limbal melanoma is treated with a strontium go 
shell, doses being 2,500 r weekly for a total dose of 
from 10,000 to 15,000 r. Cancerous melanosis re- 
quires irradiation of the entire conjunctival sac and 
both lids, therefore gamma radiation is used and the 
risk of cataract accepted. If a radon seed implant is 
used, the dose is 3,000 r in three to four days. If a 
tantalum 182 double ring mold is used, the dose is 
4,000 to 5,000 r in from five to ten days. Of 29 
patients having limbal or conjunctival melanoma, 19 
are well and have retained the eye. 

Retinoblastoma is treated with radon implants or, 
more recently, with use of tantalum 182 rings. 
Dosage is 4,000 to 4,500 r in three to four days. Of 
8 eyes treated by irradiation, 5 were saved with 
vision yet to be evaluated.—Henry F. Klos, M.D. 


Trott, N. G., and Wueat ey, B. M., Tan- 
talum 182 wire gamma-ray applicators for 
use in ophthalmology. Brit. ¥. Radio/., Jan., 

1956, 29, 13-14. (From: Physics Depart- 
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ment Institute of Cancer Research, Royal 
Cancer Hospital, London, S. W. 3, England.) 


The authors describe two methods of using plati- 
num coated tantalum 182 wire as a source of gamma 
radiation in treating diseases of the eye. Dose distri- 
bution can be computed and measured using a scin- 
tillation probe dosimeter. 

Over periods for which the decay of Ta!® can be 
neglected, 1 mg. of radium filtered by 0.5 mm. of Pt 
is equivalent of k factor Ra 8.3/k factor Ta!® 6.13 
=1.35 me Ta!® and dose thus calculated. 

For treating retinoblastoma, tantalum wire is 
threaded into a polyethylene tube and is formed 
into a I cm. diameter ring with an activity of 1.0 
mg. Ra equivalent per centimeter; the dose rate at a 
point on the axis 0.5 cm. from the plane of the ring 
is §2.2 r/h. These rings are then implanted. 

For treating cancerous melanosis a double mold 
using rings is constructed . A 2 cm. diameter ring is 
sealed between two layers of perspex (polymethyl 
methacrylate) for insertion under the lids and the 
outer ring, about 4 cm. in diameter, is placed in a 
mold such that the distance between the parallel 
rings is about 2.5 cm. In the average case the inner 
ring is left beneath the lids for 48 hours, then the 
outer ring is applied for 8 hours per day for 100 
hours. Isodose curves are illustrated. The maximum 
dose is delivered to the limbus, 5,220 r. The retina 
receives 1,290 r, the posterior surface of the lens 3,410 
r and the opposite eye 510 r.—Henry F. Klos, M.D. 


Sinciair, W. K., and Trott, N. G. The con- 
struction and measurement of beta-ray ap- 
plicators for use in ophthalmology. Brit. 7. 
Radiol., Jan. 1956, 29, 15-23. (From: Phys- 
ics Department, Institute of Cancer Re- 
search, Royal Cancer Hospital, London, 
S. W. 3, England.) 


After the idea of a radioactive contact lens was 
developed at the Royal Marsden Hospital and after 
it was shown that spherical caps were a reasonable 
clinical compromise, the authors attacked the prob- 
lem of determining absolute, surface and depth doses 
for beta applicators. The data are for strontium 90 
foil as used clinically in the four types of eye ap- 
plicators at the authors’ institution. 

The applicators were originally constructed of 
perspex (polymethyl methacrylate) but more re- 
cently of polystyrene and the polyester “Polythene” 
because of the tendency of the first to break down 
under irradiation. 

To simplify the problem of determining absolute 
dose rate, the authors used a plane sheet of strontium 
90 foil thus avoiding the necessity of constructing a 
chamber small enough to fit accurately in the curved 
surfaces of the applicators. These measurements were 
then compared with measurements over and near the 
clinical applicators. 
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The surface dose rate at the center of a plane 
strontium 90 foil covered with 5 mm. of plastic was 
found to be 73+10 rad min using a shallow 
ionization chamber. Variations of +4 per cent were 
found over the foil except at the edges where they 
were greater. Distribution and depth dose data were 
determined with a scintillation counter (to be de- 
scribed in another publication) using unit density 
cardboard as an absorbing medium. These are shown 
as depth dose curves for both the plane foil and 
clinical applicators, and as isodose curves for the 
clinical applicators.—Henry F. Klos, M.D. 


WaLINDER, Gunnar. Colloidal Aso”S3. Its pro- 
duction and possible use in the treatment of 
papillomatosis of the urinary bladder. Acta 
radiol., Dec., 1955, 44, 521-526. (From: 
Institute of Radiophysics and General Dept. 
of Radiumhemmet, Stockholm, Sweden.) 


The author suggests the introduction of colloidal 
As”S; into the urinary bladder for the treatment of 
papillomatosis. 

Since this compound is a 6-ray emitter, its use en- 
tails less risk of fibrosis of the bladder wall than is to 
be expected with more penetrating rays, and larger 
superficial dosages can be given. The colloidal nature 
of the preparation is important in resisting absorp- 
tion of the solution through the mucosa. 

As2"*S; has an average 8 energy of 1.17 mev. which 
should result in greater effectiveness than 6 emitters 
previously available for use in the bladder (Au!®*-0.35 
mev. and mev.) 

The preparation of the colloid, as well as its 
stability and diffusion characteristics, are described. 
Formulas with an example of the dosage calculations 
are also presented.— Thomas B. Efford, M.D. 


SincLarr, W. K., Appatt, Joun D., Farran, 
Hexen A., Harriss, B., and 
Lamerton, .L. F. A quantitative autoradio- 
graphic study of radioiodine distribution and 
dosage in human thyroid glands. Brit. F. 
Radiol., Jan., 1956, 29, 36-41. (From: Phys- 
ics Dept., Institute of Cancer Research, 
Royal Cancer Hospital, S. W. 3, External 
Scientific Staff, Medical Research Council, 
Department of Medicine, Postgraduate 
Medical School of London, Hammersmith 
Hospital, London, W. 12, and New End 
Hospital, London, N. W. 3, England.) 


_ For the purpose of calculation of beta ray doses, 
it is usually assumed that the distribution of the 
radioactive source, and consequently of the radiation, 
is uniform throughout the irradiated material. It has 
always been realized that this is generally a con- 
siderable oversimplification and, in this paper, the 
variation of I'*! activity and beta ray dose is meas- 
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ured by an autoradiographic method in human 
thyroid glands after thyroidectomy. 

Autoradiographs were made with a thin (10 yp) 
slice from the surface of the anterior half of the 
excised gland and also from the cut surface of the 
wax block; the photographic blackening then cor- 
responds to the distribution of activity in the slice 
and to the dose in the plane of the film respectively. 
With non-screen roentgen ray film, exposures of 
about forty-eight and two hours per uc per gram were 
required in the 2 cases. The areas of maximum 
blackening were measured with a photomultiplier 
type densitometer, the mean density determined 
with a Wheatley type light integrator and the ratios 
of maximum to mean dose and activity tabulated for 
different clinical conditions; typical stained sections 
and the related autoradiographs are illustrated. The 
specific activity of the specimen, as found from the 
autoradiograph and by direct counting, in most 
cases, are in excellent agreement. 

Previous calculations have anticipated values of 
the maximum/mean dose ratio as high as 100. Here 
the range and median values of this ratio are shown 
to be generally characteristic of the clinical and 
histologic type of the gland. It is emphasized that, 
in lymphadenoid goiter where the dose ratio is 
generally high (and may exceed 100), certain areas 
within the gland may receive unexpectedly high 
doses even from tracer amounts of I'*!:; 2,000—3,000 r 
from 100 Raymond Quick, B.S. 


Pocuin, E. E., Myant, N. B., and Corsertr, 
B. D. Leukaemia following radioiodine treat- 
ment of hyperthyroidism. Brit. ¥. Radiol., 
Jan., 1956, 29, 31-35. (From: Department 
of Clinical Research, University College 
Hospital Medical School, London, W. C. 1, 
England.) 


There are reports in the literature of leukemia fol- 
lowing radioactive iodine treatment of thyroid car- 
cinoma in § cases. In the present account, a patient 
with hyperthyroidism of many years duration, but 
hematologically normal, received 7.1 me. of I, in- 
cluding diagnostic and therapeutic doses, and after 
remaining free from symptoms of thyroid or other 
disease for eighteen months, died ten months later 
of acute (probably lymphoblastic) leukemia. 

Calculation by the usual formulae shows that the 
doses received from both beta and gamma radiation 
were: thyroid, 6,200 rep; blood, plasma 12.7 rep 
whole blood 8.4 rep; liver, about 100 rep; and cervical 
lymph nodes, about 60 rep. 

Although lymphocytes in the thyroid may be 
highly irradiated during treatment, the thyroid at 
autopsy was free from leukemic infiltration with no 
macroscopic evidence of localized deposits. From the 
incidence of leukemia in the relevant age group, one 
death would be expected per 8,000 patients followed 
for five years; in view of the low doses used in this 
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case and the short interval between the I"*! treatment 
and the onset of the leukemia, it is concluded that 
these are unlikely to be related.—Raymond S. Quick, 
B.S. 


A. Present status of radio- 
isotopes in pediatrics. F. Pediat., Jan., 1956, 
48, 96-103. (From: Department of Pedia- 
trics, University of California, School of 
Medicine, and the Radioisotope Unit, Veter- 
ans Administration Hospital, San Francisco, 


Calif.) 


Fifteen radioactive isotopes are safe for use in 
diagnostic studies in children: I, P, Na, K, C, Ca, 
Mg, Cn, Zn, S, Fe, Co, Ni, and H. 

J! is used in thyroid studies; methods are de- 
scribed for performing thyroid uptakes, protein- 
bound I"*', and conversion ratios. Mention is made 
of I'*! serum albumin in localization of brain tumors, 
cardiac output, and blood volume studies, I"! rose 
bengal for liver function, I'*' calcium caseinate for 
pancreatic function. 

P® may be used in localization of brain tumors and 
other structures, such as lymph nodes and inflamma- 
tory lesions. 

A method is described for the use of Cr®! in blood 
volume and red blood cell studies. 

Na™ is not used often in children, but has been 
reported of value in circulation studies, electrolyte 
exchange between blood and ascitic fluid and urine 
and determination of the sodium space. 

Fe®® is used in studies of iron requirements and as- 
sociated problems, but the Fe*® is re-utilized. 

K® and K* are used in space studies. 

and colloidal P® are used therapeu- 
tically. 

I"! is of value in patients with carcinoma of the 
thyroid and in those patients with severe cardiac de- 
compensation who do not respond to subtotal thy- 
roidectomy or are poor surgical risks. A method is 
outlined for the treatment of carcinoma of the thy- 
roid. 

P® has been used in the treatment of chronic leu- 
kemia and polycythemia vera. Blotting paper, im- 
pregnated with P®, has been used in the treatment 
of superficial cancer and hemangiomas. 

Co is used in a fashion similar to radium. 

Colloidal Au’ and colloidal P® are used in pleural 
and peritoneal cavities for lymphomas, endothelio- 
mas, and other radiosensitive tumors as in adults.— 
George A. Roberts, M.D. 


Gersautet, K., and Firrinc, W. Uber das 
Jod-Konzentrierungs- und -Sekretionsver- 
mogen der Speicheldriisen (Untersucht mit 
Jod'! bei Patienten mit unterschiedlicher 

Schilddriisenfunktion). (On the iodine-con- 

centrating and iodine-secreting capacity of 

the salivary glands [investigated with I'*! in 
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patients with varied thyroid function].) 
Klin. Wehnschr., Feb., 1956, 34, 120-125. 
(From: Medizinische Universitatsklinik K6ln, 
Isotopenlaboratorium, and Medizinische Uni- 
versitatsklinik, Bonn, Germany.) 


Serum iodine is concentrated by the salivary 
glands. The daily amount of saliva (1000-2000 ml.), 
at 10-20 Y per cent, may contain 100-200 y of 
iodine. This is not lost, because the iodine is re- 
absorbed in the gastrointestinal tract. 

In 12 patients (1 myxedema, § euthyroids, 2 slight 
hyperthyroids, 4 Basedow cases), after intravenous 
injection of 150 uc carrier-free Nal’, the activity 
over the thyroid gland was continuously measured 
with a Geiger-Miiller tube, while blood samples 
(taken at frequent intervals through indwelling 
venipuncture of the other arm) and saliva specimens 
(collected without mechanical or chemical stimula- 
tion) were counted with a scintillation arrangement. 
In a few cases, organic and anorganic iodine content 
of the serum were measured after separation with 
trichloracetic acid or with the paper-electrophoresis 
method. 

The curves of both serum and salivary iodine de- 
creased exponentially in euthyroids (somewhat 
slower in the hypothyroids); in hyperthyroidism, 
after an initial, much steeper, decrease, there was a 
gradual ascent; this seems to indicate the existence 
of a relationship between salivary iodine level and 
thyroid function. The concentrating ratio (salivary 
iodine/serum iodine) is 46 in euthyroids, 141 in hy- 
perthyroids, and 63 in the one hypothyroid tested. 
It is believed that salivary iodine is mostly (80-85 
per cent) anorganic.—E. R. N. Grigg, M.D. 


Matoor, Farane, Vickery, Austin L., and 
Rapp, Berry. An evaluation of various 
factors influencing the treatment of meta- 
static thyroid carcinoma with I. ¥. Clin. 
Endocrinol. & Metabol., Jan., 1956, 76, 1-27. 
(From: Department of Medicine and Pathol- 
ogy of the HarvardMedical School and the 
Medical Service and Pathology Department 
of the Massachusetts General Hospital, 
Boston, Mass.) 


The value of various methods of stimulating I" 
uptake in metastases from thyroid cancer were 
evaluated in 21 patients; 10 were classified as adeno- 
carcinoma arising in an adenoma, § as follicular 
adenocarcinoma, 4 as mixed papillary and follicular 
adenocarcinoma, 1 as papillary adenocarcinoma, 
and 1 as Hirthle cell adenocarcinoma. 

Surgical thyroidectomy is preferred to irradiation 
because of its rapidity and completeness and because 
the function of the primary tumor can be assayed. 
Of 15 patients, I'*! uptake was induced in metastases 
of 7 patients and increased in § other patients with 
growth stimulus in 14 of 15 patients. 
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Antithyroid drugs augmented I“! uptake in 8 of 14 
patients with increase in the size of metastases in 9; 
in 3 of the 9 patients increase in size was not asso- 
ciated with increase in uptake. 

The response to I'*! therapy is variable due to dif- 
ferences in histology and degree of function in the 
same metastatic lesion and also among multiple 
metastases; I'*! uptake varies in different areas of 
the same and/or multiple lesions. This was shown by 
histologic differences in radiation effect and un- 
expected changes in the serum protein-bound iodine 
levels after I"! therapy. 

A study of the possible deleterious effects of large 
doses of I"! on the pituitary, adrenals, gonads, kid- 
neys, liver, and the hematopoietic system indicated 
no appreciable effect on the pituitary, adrenals, kid- 
neys, and liver. Ovarian function was impaired in a 
patient with large pelvic metastases and leukopenia 
resulted in several cases, but the latter response is 
not necessarily related to the amount of I'*! adminis- 
tered. It was concluded that these side effects are not 
limiting factors in I'*! therapy. 

Desiccated thyroid was administered to 6 patients 
in an attempt to decrease elaboration of thyroid 
stimulating hormone (TSH) by the pituitary and 
thereby decrease growth of metastases with success 
only in metastases which were sensitive to ['* 
therapy. Testosterone propionate did not impede 
growth of metastases in 4 patients.—George A. 
Roberts, M.D. 


Orser, H., W., and 
H. G. Kontrollierte intratumorale und in- 
trakavitare Radiogoldtherapie. (Controlled 
intratumoral and intracavitary therapy with 
radiogold.) Fortschr. a. d. Geb. d. Réntgen- 
strahlen ver m. Réntgenpraxis, Dec., 1955, 
8}, 792-802. (From: Strahleninstitut der 
Freien Universitat Berlin am Stadt. Kran- 
kenhaus Westend, Berlin-Charlottenburg 9, 
Germany.) 


Although radiogold has been used therapeutically 
for over eight years the determination of the amount 
required and the control of the applied dose still 
offer problems which have not been solved satisfac- 
torily. The authors suggest exercising a better con- 
trol of the application of the isotope and of its course 
after application. They use a radiogold solution 
which is stabilized with gelatin and has particles of 
60 millimicrons diameter. It is obtained from Amers- 
ham in England. After injection into a tumor or in- 
troduction into a body cavity they study carefully 
the distribution of the radiogold in the body by 
means of a scintiscanner and determine the iso-in- 
tensity curves at various intervals vp to a maximum 
of two weeks. In this way they follow the changes in 
the deposits and can show the quantity of radiogold 
in the liver and other organs. The liver dose itself is 
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expressed in each case as a percentage of the dose at 
the site of the injection in order to obtain comparable 
figures of the tolerance of the liver in various sub- 
jects. The iso-intensity curves are superimposed 
upon the profile of the patient and thus demonstrate 
clearly the distribution of the radiogold and the loca- 
tion of maximum intensities. In addition, blood 
samples are taken at six, twenty-four and forty-eight 
hours and at intervals of one to two days after in- 
jection up to a maximum of twelve days. Their ac- 
tivity is measured with a Siemens-Reiniger liquid 
counter. Similarly 24-hour specimens of urine are 
examined. A strict clinical study of radiation effects 
of the radiogold accompanies these procedures with 
special emphasis on possible damage to the blood. 

Fourteen patients who received intratumoral in- 
jections of radiogold and 4 patients who received 
intrapleural and intraperitoneal applications are pre- 
sented. Four illustrations of iso-intensity curves are 
added. The amounts of radiogold injected into the 
18 patients varied from 20 to 150 millicuries which 
produced tumor doses of the order of from 10,000 
to 100,000 rads. The percentage of the liver dose as 
compared to the dose at the site of the injection 
ranged from 0.2 to I1.1 per cent. 

The authors conclude that under “controlled” ap- 
plication of radiogold certain tumors can be de- 
stroyed but that this production of a local radiation 
effect does not offer a general solution to the problem 
of curing cancer.—Oftto Glasser, Ph.D. 


FELLINGER, K., MANNHEIMER, E., REIMER, 
E. E., and Vetter, H. Die Behandlung der 
chronisch-myeloischen Leukamie mit_ kol- 
loidalem radioaktivem Gold. (Treatment of 
chronic myeloid leukemia with colloidal 
radioactive gold.) Radiol. clin., Jan., 1956, 
25, 1-11. (From: II. Medizinische Universi- 
tatsklinik, Vienna, Austria.) 


Modern chemotherapy neither cures leukemia, 
nor does it delay the fatal issue. However, it often 
succeeds to make life more bearable, which is a valid 
reason for its continued use. 

In this paper, 30 cases of chronic myeloid leu- 
kemia are reported. The group includes a// patients 
with this diagnosis seen in the department between 
19§2 and one year prior to publication. They received 
a total of 67 intravenous injections of colloidal Au’, 
the calculated median single dose being 52 mc. The 
reticulo-endothelial system removes the gold from 
the blood and stores it in the liver (80-85 per cent) 
and spleen (10-15 “per cent). The average size per- 
son would receive about 3000 rep of 6-radiation. 
The amount of y-radiation is difficult to estimate. 

The shortest remission lasted seven weeks, the 
longest two years, the average (in formerly untreated 
patients) being over nine months. White blood cells 
started to decrease by the end of the first week and 
reached the lowest level after another two weeks. 
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Improved hematopoiesis, perhaps through increased 
differentiation of the figurate elements in the bone 
marrow, was noted. There was also reduction in size 
of the spleen and liver. Median survival time in 
treated cases was 2.4 years. 

The most frequent cause of death (in 10 of the 
14 deceased patients) was a terminal blastomatous 
episode. Resistance to radiogold developed in 5 pa- 
tients. Subjective complaints (emesis in 8 per cent 
of all cases) did not prevent the treatment of am- 
bulatory patients. Late complications included poly- 
arthritis (2 patients). Radiation damage to the liver 
was never proved to exist on liver profile studies, 
although one case had a severe serum hepatitis. 

The authors recommend radiogold therapy of 
chronic myelosis.—E. R. N. Grigg, M.D. 


Witson, C. W. The uptake of phosphorus 32 
by the knee joint and tibia of six-week-old 
mice and the effect of x-rays upon it. Varia- 
tion of uptake with time after a dose of 
200or of 200 kV x-rays. Brit. ¥. Radiol., Feb., 
1956, 29, 86-91. (From: Physics Depart- 
ment, Westminster Hospital, London, S.W.1, 
England.) 


Phosphate is readily incorporated into actively 
growing bone tissue, as can be shown using P® as 
a tracer. Following intraperitoneal injection of a 
tracer dose of radiophosphate into six week old 
mice, there is maximal uptake by thirty minutes, 
with no further demonstrable change for at least 
twenty-four hours. The bone concentration of radio- 
phosphate is then quite consistent among individual 
mice, about four times the body concentration as- 
suming uniform distribution. 

Uptake is depressed by 2000 r administered as a 
single dose to the hind leg. After a latent period of 
one week, there is a progressive depression reaching 
about 55 per cent of control uptake at four to six 
weeks after irradiation and remaining at this level 
for ten to fifteen weeks. Subsequent recovery is 
slow and incomplete at twenty-two weeks. Osteo- 
blasts are destroyed quite early following irradiation, 
and alkaline phosphatase activity falls immediately 
to minimal level in two to three weeks. It is postu- 
lated that phosphate incorporation takes place by 
ion exchange on the surface of bony crystalline struc- 
ture. Following destruction of osteoblasts by radia- 
tion with immediate loss of phosphatase activity, 
new calcification is depressed. Decreased phosphate 
incorporation then results after a latent period. 
These studies provide baseline data for a quantita- 
tive assessment of radiation damage to bone, which 
can be used to evaluate various dosage levels, the 
time-dose relatiohship, and other radiation vari- 
ables.—R. Kenneth Loeffler, M.D. 


Das Gupta, N. N., Buatracuarya, K. L., 
Dutr Cuoupuuri, R., Bose, A., and De, 
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P. K. The uptake of radioactive phosphorus 
in normal breast and breast tumors. Acta 
radiol., Jan., 1956, 45, 69-80. (From: Chit- 
taranjan Cancer Hospital, Calcutta, India.) 


Rate and extent of incorporation of radiophos- 
phorus in breast tumors of 48 patients was estimated 
in vivo by surface counting. The count rate over each 
mass was compared with that over the symmetrical 
area of the normal breast on each patient, using 
an end-window Geiger tube. Twenty-three of 28 
benign lesions gave surface counting rates of less 
than 130 per cent of that over the normal breast; 
whereas 16 of 20 malignant lesions gave relative 
counting rates of 130 per cent or greater. Thus 
there was about 80 per cent accuracy in differentiat- 
ing benign from malignant breast tumors, using 
histologic appearance as the absolute criterion. 

The authors discuss the difficulty of obtaining 
reliable surface counts over a mass, considering the 
depth of the mass, the range of beta particles, and 
the higher relative count rate of isotope in the in- 
tervening tissues. No inflammatory lesions were 


studied.—R. Kenneth Loeffler, M.D. 


Van Ditta, M. A., and Stover, B. J. On the 
role of radiothorium (Th”’) in radium poi- 
soning. Radiology, March, 1956, 66, 400-402. 
(From: Radiobiology Laboratory, College 
of Medicine, University of Utah, Salt Lake 
City, Utah.) 


A considerable body of knowledge on chronic 
radium poisoning in man is now available. The 
authors are now conducting a long-term study of the 
chronic toxicity of plutonium deposited in the skele- 
ton using the dog (beagle) as an experimental sub- 
ject. By combining dog data on radium and plu- 
tonium with the human radium data they should be 
able to extrapolate to human plutonium poisoning. 
A complicating factor in considering the human data 
is that what has been called ‘“‘radium poisoning” has 
frequently involved poisoning by mesothorium 
and/or radiothorium (Th”®) also. 

In the experiments, Th”* in radioactive equilib- 
rium with its daughters was injected intravenously. 
Eighty to go per cent of this injected Th” is quickly 
deposited in the skeleton and remains there for the 
first six to nine months. The first daughter product, 
3.6-day ThX (Ra™), is formed at the site of Th™ 
deposition in bone and enters the circulation, about 
40 per cent being excreted and the remainder being 
deposited in bone. The daughter product of Ra™ 
is thoron with a 54-second half-life. Ten to 15 per 
cent of the thoron leaves its site of formation in bone 
and roughly half decays in the blood while the other 
half is exhaled. 

The alpha energy delivered to bone per Th™ 
disintegration is 19.5 mev., as compared with §.15 
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mev. for plutonium and 8.6 mev. for radium, and 
61 per cent of the alpha energy produced actually 
irradiates bone. Hence, Th”* would be expected to 
be more toxic than either radium or plutonium in the 
first six to nine months after injection.—Harold C. 
Hamilton, M.D. 


DunninGc, Gorpon M. Thyroid dose from 
radioiodine in fallout. Nucleonics, Feb., 
1956, 74, 38-41. (From: Division of Biology 
and Medicine, U. S. Atomic Energy Com- 
mission, Washington, D. C.) 


Although the exposure to the thyroid gland from 
fallout material cannot be precisely measured as in a 
laboratory or clinical situation, some estimation 
can be made taking numerous variables into account. 
The manner of introduction of the isotope into the 
body is by inhalation and ingestion. The relative 
amounts entering via either route depend upon the 
type and location of the atomic detonation as well as 
the time of exposure in relation to the blast. 

In addition to I, short-lived iodine isotopes and 
tellurium precursors are present in the period 
shortly following such an explosion and contribute 
to the complexity of these dosage calculations. The 
isotopes of concern are: [!!, Telsim, 
Te!*, and Te! due to relative abundance or 
short half lives. The determination of thyroid uptake 
of ['5 is complicated by inexact determination of the 
percentage reaching the gland as well as the relation 
of the decay rate of precursors to the decay rate of 
[5 prior to and following ingestion. 

The initial rate of intake of I'* is found by calcu- 
lating on the basis of its present activity. The in- 
finity I'*' dose accounts for that percentage on the 
first day and also accounts for the infinity dose from 
a continuing intake. To these exposures is added 
that from short-lived isotopes. This total is deter- 
mined by computing the contribution of each short- 
lived isotope separately based on its half-life, ac- 
tivity, rate of thyroid localization, individual energy, 
rate of excretion, etc. The dose from this source is 
then expressed as a fraction of the I'*' dosage. 

Experimental studies with sheep have shown that 
about 16,000 rep are required to produce minimal 
thyroid cellular changes. A dose of 50,000 rep is 
necessary to produce cellular damage and depressed 
thyroid function. Sheep measured after a nuclear 
detonation near Nevada Test Site were calculated 
to have received a total infinite thyroid dose of 
350 rep. From the same detonation, the highest con- 
centration of activity in the air due to fallout ever 
recorded in the United States (1.3 uc/m.*, averaged 
over 24 hr.) resulted in an exposure of 0.302 rep to 
the thyroid glands of humans in the area. 

Numerous formulae are given with which these 


various dosage components are calculated.—K. L. 
Krabbenhoft, M.D. 


Abstracts of Radiological Literature 649 


MISCELLANEOUS 


Jacosson, E., and Knauer, ISABELLE. 
Absorption in different tissues of cobalt 60 
gamma radiation and roentgen rays with 
half-value layers from 1 mm. Al to § mm. 
Cu. Radiology, Jan., 1956, 66, 70-83. (Ad- 
dress: L. E. Jacobson, 3964 46th St., Sunny- 
side 4, N. Y.) 


The absorption in beef muscle, lung, fat, compact 
bone, and spongy bone was investigated and com- 
pared for 100 kv., half-value layer 1.0 mm. Al; 140 
kv., half-value layer 0.41 mm. Cu; 200 kv., half- 
value layer 0.9 mm. Cu; 400 kv., half-value layer 
4-9 mm. Cu; and cobalt gamma radiation, with an 
average energy of 1.25 mev. Three field sizes were 
employed: 7X7 cm., § X§ cm., and 2 cm. diameter. 
A Victoreen 240 r ionization chamber (with an air 
volume of approximately 0.2 cc., and a 4 mm. lucite 
cap attached when cobalt gamma radiation was 
being measured), and a condenser dosimeter were 
used for measurement. 

Great care was taken to assure that identical 
technical conditions existed for each run of the same, 
and different, absorbing materials, all of which were 
used in the frozen state, except bone. A complete 
tabulation of the results is given, including the half- 
value layer, the linear coefficient of absorption, and 
the mass coefficient of absorption, for each kilo- 
voltage, absorbing material, and field size. Several 
graphs are presented, relating the per cent transmis- 
sion and absorber thickness. 

Their results show that the half-value layer is 
smallest for compact bone and greatest for lung, with 
spongy bone, muscle, and fat in between. Absorption 
in ice approximates that in fat and Presdwood is 
similar to frozen muscle for cobalt gamma radiation 
and 200 kv. radiation. For cobalt gamma radiation, 
absorption in water and frozen muscle is approxi- 
mately the same, and for rice slightly less, although 
it still is a fair tissue substitute. The linear coefficient 
of absorption increases with the density of the tissue 
for a given kilovoltage and decreases as the voltage 
increases for the voltage range investigated. The mass 
coefficient of absorption does not vary from 140 kv. 
to cobalt gamma radiation for the tissues measured 
(compact bone not measured). For 100 kv., there is 
a distinct difference, the absorption being lowest for 
fat and highest for spongy bone. 

When the absorption in a given tissue was com- 
pared to that in muscle, it was found that there is 
little change in differential absorption between 400 
kv. to 1,250 kv. Below 200 kv., the absorption in 
bone and lung increases faster than in muscle, and 
the absorption in fat increases more slowly than in 
muscle. 

The authors suggest that voltages of at least 400 
kv. might be advisable to obtain the least effect on 
bone. Also, voltages below 400 kv. might be advisa- 
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ble to treat tissues underlying fatty tissue in order 
to get a better differential absorption between 
muscle and fat. Absorption in lung is about one third 
that in muscle, and this must be taken into account 
when computing doses in the lung, unless the treat- 
ment is given through the mediastinum. 

A review of the literature on radiation absorption 
in tissues is presented, and the authors’ results are 
compared with those of Failla and those of Spiers.— 
Charles L. Stevenson, M.D. 


LoEvinGER, Ropert. The dosimetry of beta 
sources in tissue. The point-source function. 
Radiology, Jan., 1956, 66, 55-62. (From: 
André Meyer Department of Physics, The 
Mount Sinai Hospital, New York, N. Y.) 


The widespread use in medicine and biology of 
radioactive nuclides emitting beta particles has 
focused attention on the problem of the dose distri- 
bution in tissue corresponding to nonuniform dis- 
tributions of the radioactivity. The problem has two 
aspects. First, the distribution of absorbed energy 
about a point-source of beta particles must be in- 
ferred in some fashion. Second, this point-source 
energy distribution function must be integrated over 
some distributed source, real or hypothetical, to get 
the dose distribution. For purposes of radiation 
dosimetry, it would clearly be convenient if the 
point-source distribution could be described by a 
reasonably simple mathematical function. The 
author has presented such a mathematical function 
and has indicated the extent to which this function 
fits available experimental data. The application of 
this function to beta sources distributed in tissue is 
discussed.—/. Ralph Watson, M.D. 


Haysirtie, J. L. Physical requirements of 
beam defining systems for medium distance 
teletherapy units. Acta radiol., Dec., 1955, 
44, §05-520. (From: Radiotherapeutic 
Centre, Addenbrooke’s Hospital, Cambridge, 
England.) 


The author discusses the physical requirements of 
beam defining systems for teletherapy units working 
at source-skin distances from 20-40 cm., with special 
reference to sources of cesium 137 and cobalt 60. 
Studies were made of the effects of filters of various 
types, extension cones, and different diaphragm-skin 
distances on the surface ionization ratio, which is the 
ratio of surface dose to the maximum dose at a depth 
where electron equilibrium is attained. 

Fom the results of his experiments the author has 
found that under any given set of conditions used in 
a particular unit it is possible to predict the surface 
ionization ratio. A low surface ionization ratio results 
in less severe skin reactions and is therefore desirable 
when treating any lesion at a depth. Because the use 
of cones increased the surface dose, extension cones 
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are not recommended for the treatment of patients, 
—D. V. Cambell, M.D. 


Tajima, E1zo, and Doke, Tapayosut. Airborne 
radioactivity. Science, Feb. 10, 1956, 723, 
211-214. (From: St. Paul’s University, 
Ikebukuro Toshima-ku, Tokyo, Japan.) 


This report deals with the results of measurements 
of airborne radioactivity in Japan from March 16 to 
May 4, 1955. The authors were able to detect radon 
and thoron daughter products as well as artificial 
radioactivity including alpha emitters. The artificial 
radioactivity appeared to have two or more com- 
ponents of different origin. It is possible for one of 
these components to have travelled from Nevada to 
Tokyo within two weeks if the dust were carried by 
the jet stream with a speed of about 55 to 70 kilome- 
ters per hour. 

The air samplers were of the “coffee pot” type. A 
fan draws air through a no. 41 Whatman filter paper 
II centimeters in diameter. The filter papers were 
ashed and then various counts made. Meteorological 
phenomena were correlated with the daily change in 
activity of the fission products. Rainfall does not 
completely clean up contaminated air. High pressure 
areas correlated with the degree of radioactivity bet- 
ter than other factors. When the activity revealed a 
maximum on the curve, the trajectories passed 
through the neighborhood of Japan.—Frank Ff. 
Rigos, M.D. 


Looney W. B. Late effects (twenty-five to 
forty years) of the early medical and indus- 
trial use of radioactive materials; their rela- 
tion to the more accurate establishment of 
maximum permissible amounts of radio- 
active elements in the body. Part II. 7. 
Bone & Foint Surg., Jan., 1956, 38-4, 175- 
218. (From: United States Naval Hospital, 
National Naval Medical Center, Bethesda, 
Md.) 


This report is based upon a study of a group of 
patients in the Chicago area and another group in the 
Boston area. These included patients who had in- 
curred deposition of radioactive element (radium) in 
their tissues incident to their work, and another 
group who had received radioactive element as 
medicinal treatment. This study has shown that 
skeletal roentgenographic changes have been one of 
the most significant findings, clinically, in patients 
suffering from deposition of radioactive element in 
the tissues. These changes were divided into three 
groups for descriptive purposes. Group I: Areas of 
decreased density, usually 1 or 2 mm. in width, and 
§ to 20 mm. in length. Group IT: Areas of increased 
density, usually associated with areas of decreased 
density and with varying degrees of change in the 
trabecular pattern. Group III: The term “aseptic 
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necrosis” is used in referring to the changes in normal 
configuration. 

Serial roentgenograms of a few of these patients 
over long periods of time were obtained. In most of 
these, changes were not found until years after the 
deposition of the radioactive element. Periods of 
skeletal change may occur and may become sta- 
bilized, or may improve. The usual sequence of 
events was an increase in number of skeletal lesions, 
as well as an increase in the number of bones in- 
volved. It was found that relatively few roentgeno- 
graphic changes or symptoms were present in any 
patient who had less than 0.§ microgram of radium 
in the body. These patients included those who had 
been given radioactive element internally for 
medicinal purposes as well as those who had been 
luminous dial workers. In the patients with 0.5 to0.9 
microgram of retained radium, the roentgenographic 
changes and symptoms appeared with increasing 
frequency. The clinical changes increased signifi- 
cantly in patients having over 1.0 microgram of 
radium, and without regard to the origin of the radio- 
active element. However, in attempting to correlate 
the clinical change with the amount of radium in the 
body, marked variations were found. One patient 
was asymptomatic at the time of examination in 
1951, and only minor skeletal roentgenographic 
changes were present which could reasonably be 
attributed to the deposition of the radioactive ele- 
ment; 14.0 micrograms were present in his body, 15 
to 30 times the amount present in some patients who 
had severe skeletal changes or tumor formation. 
Lesions of the maxilla and mandible were one of the 
most frequent clinical findings. The elevation of the 
erythrocyte-sedimentation rate was the most con- 
sistent hematologic finding. In 34 of the 39 patients in 
the Chicago series, the rate was elevated above 20 
mm. in one hour. Changes in the erythrocytes oc- 
curred more frequently in patients having greater 
amounts of retained radium. Death may occur from 
anemia, crippling bone lesions, or tumor formation, 
or all three, while some patients may never have any 
symptoms from the effects of the internally deposited 
radioactive elements. 

Numerous tables, photomicrographs, reproduc- 
tions of roentgenograms, and case histories are in- 


cluded.—D. S. Kellogg, M.D. 


Concer, Atan D. The effect of oxygen on the 
radiosensitivity of mammalian cells. Radi- 
ology, Jan., 1956, 66, 63-69. (From: Biology 
Division, Oak Ridge National Laboratory, 
Oak Ridge Tenn.) 


The author conducted experiments to establish 
that mammalian cells display the same oxygen effect 
as has been found in other organisms. Previous 
experiments with plants, bacteria and lower animals 
have shown that as oxygen concentration is in- 
creased from anoxia to that of air, there is a three- 
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fold increase in radiosensitivity; but sensitivity is 
little enhanced, if at all, with higher concentrations. 
Tumors are generally more anoxic than the normal 
tissues around them. Thus a tumor, since it is anoxic, 
occupies a lower position on the oxygen-radiosensi- 
tivity curve as compared with normal well-vascu- 
larized tissue, which stands high on the radiosen- 
sitivity curve. It might be possible, therefore, to 
increase the tumor radiosensitivity relative to that 
of normal tissue by subjecting the whole animal to 
increased oxygen tension. 

Ehrlich mouse ascites tumor was used to obtain 
data for mammalian cells. Ascites fluid was with- 
drawn and equilibrated with atmospheres of various 
oxygen concentration. After irradiation, the fluid was 
reinoculated into fresh mice, and then examined 
periodically in samples drawn by peritoneal punc- 
ture. The cells were fixed and stained and the 
proportion of dividing cells showing abnormal ana- 
phase division was determined. It was accepted as a 
fact that such abnormal anaphase divisions would 
produce nonviable daughter cells. The percentage of 
normal anaphase was then plotted as a function of 
time after irradiation and reinoculation for the dif- 
ferent doses in the three gasses, nitrogen, air and pure 
oxygen. A subsequent experiment was designed to 
show the effect of oxygen concentration on radio- 
sensitivity in the region from zero oxygen to 21 per 
cent oxygen. 

When we consider the sensitivity of cells under 
anoxic conditions as unity, their sensitivity was 
found to increase about three-fold in going to 21 
per cent oxygen (air). Any further increase in oxygen 
tension causes little increase in sensitivity. An over-all 
elevation in oxygen tension of the whole organism, 
by breathing pure oxygen for example, would in- 
crease the sensitivity of both normal and abnormal 
tissues. Normal tissues would become slightly more 
sensitive, but tumor tissue would show considerable 
increase in sensitivity.—Arno W. Sommer, M.D. 


Puente Duany, N. Tumores cutaneos de pro- 
cedencia sudoripara con proliferacién de 
células mioepiteliales (mioepiteliomas). (Cu- 
taneous tumors of sweat glands with pro- 
liferation of myoepithelial cells [myoepitheli- 
oma].) Arch. cubanos cancerol., Oct.—Dec., 
1955, 74, 399-451. (From: Instituto del 
Radium, Hospital ‘Nuestra Senora de las 


Mercedes,” Habana, Cuba.) 


An extensive review is made of the world literature 
on human and animal sweat-gland tumors containing 
myoepithelial cells. Only those tumors in which these 
cells appear as the preponderant element and with 
their distinctive morphologic characteristics should 
be called myoepitheliomas. It is questionable 
whether or not the polyhedral and irregular cells one 
frequently sees in sweat-gland tumors are myoepi- 
thelial cells. 
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Seven cases are described and illustrated; only one 
fulfills the criteria for myoepithelioma.—F. Comas, 


M.D. 


Bain, G. O., KowAtewsk1, K. P., and Mac- 
Grecor, J. W. Mixed tumours (pleomorphic 
adenomas) of the salivary glands. Acta gastro- 
enterol. belg., Jan., 1956, 79, 70-81. (From 
Department of Pathology and the Mc- 
Eachern Research Laboratory, University of 
Alberta, Edmonton, Alberta, Canada.) 


The authors reviewed 271 salivary gland tumors 
including 218 mixed tumors. The age, onset, symp- 
toms, clinical features and course of the disease in 
this group were in essential agreement with other 
large series. Ninety of the 218 mixed tumors were 
followed for periods of from one to fifty-eight years. 
Seventeen, 19 per cent, of these recurred. 

The authors discuss the various theories regarding 
the histogenesis of the mixed tumor as well as the 
origin of the chondromyxoid changes and the occur- 
rence of mucoid or myxoid material. 

They note the striking similarity of the salivary 
gland mixed tumors to certain tumors in other sites 
(oral mucosa, lip, eyelid, lacrimal gland, breast, skin 
and subcutaneous tissue). They believe that the 
etiology of the mixed tumor is compatible with that 
of the other tumors and is from ectodermal glandular 
structures. 

An unusual parotid tumor of pseudoadamantine 
pattern is presented.—Frank f. Rigos, M.D. 


Rossi, Haratp H., and Faiiia, G. Tissue- 
equivalent ionization chambers. Nucleonics, 
Feb., 1956, 74, 32-37. (From: Department 
of Radiology, Columbia University, New 
York, N. Y.) 


Ionization chambers have been developed in which 
the walls and the gas are composed of the significant 
elements occurring in tissue in the proper proportion. 
They can therefore be used in measuring the ab- 
sorbed dose of any ionizing radiation. Where radia- 
tions having varying biologic effectiveness occur 
together, the relative amounts of energies with high 
and low specific ionization will contribute to the 
total dose. To evaluate what quantity of the total 
exposure is dependent on a specific ionization, 
chambers of other than tissue equivalent material 
have been devised, i.e., chambers that are insensitive 
to certain radiations but retain tissue response to 
others. 

A resilient gel of the formula (CsHyoOisN), and 
compounded by digesting at 50°C. the following 
mixture (percentages by weight): water 66.2 per 
cent, gelatin 20.2 per cent, glycerol 5.2 per cent, and 
sucrose 8.4 per cent has been developed. Rigidity is 
obtained by the addition of one half per cent of 
formaldehyde. Evaporation and the necessity of 
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gas impermeability require the chamber to be 
hermetically sealed. 

A tissue equivalent gas with the composition of 
(percentages by partial pressure) hydrogen 38.1 per 
cent, methane 22.2 per cent, oxygen 37.6 per cent 
and nitrogen 2.1 per cent is used. Oxygen is em- 
ployed as O» despite its explosiveness to provide 
adequate bulk to attain the proper atomic makeup. 
Carbon dioxide is dissolved by the gel and does not 
provide enough oxygen. 

This gel, having a tissue equivalent composition, 
can be used to measure any type of absorbed ionizing 
radiation. With certain types of radiations it would 
be more convenient to use a substance such as plastic 
in place of the gel, even though the tissue equivalence 
were limited to that eriergy range or type of ionizing 
source. One of the authors first compounded a plastic 
of powdered polyethylene, carbon and ammonium 
nitrate, but it was inhomogeneous from the surface 
down and had a relatively low conductivity. Subse- 
quently, a commercial plastic was made by hydrogen 
10.1 per cent, nitrogen 3.5 per cent, carbon and 
traces of oxygen 86.4 per cent. Tests with neutron 
energies from 0.5 mev. through the fission spectrum 
resulted in a ratio of 1.04 to 1.10 in comparing the 
gel with the plastic chambers. It was theoretically 
calculated to 1:1.04 due to the varying hydrogen 
content of the two substances. 

The disadvantages of these materials are marked 
gas adsorption, occasional gas permeability for very 
thin walls and critical shaping characteristics. A 
nonexplosive mixture of methane 64.4 per cent, 
carbon dioxide 32.4 per cent and nitrogen 3.2 per 
cent is used and it contains no electronegative gases, 
thus facilitating saturation. 

In the dosimetry of mixed radiation slow neutrons 
give rise to radiation of three sources: (1) thermal 
neutrons react with nitrogen giving rise to protons, 
N'4(n,p)C"; (2) capture by hydrogen, H!(n,vy)H?’, 
gives rise to 2.2 mev. gamma rays; and (3) unavoid- 
able contaminating gamma rays are produced from 
capture processes in the vicinity. By using chamber 
wall materials and gases of varying equivalences, 
the relative effect of the different components 
can be measured. In measuring fast neutrons, hydro- 
gen is the most important but other light elements 
must be considered as well and a graphite-CO, 
chamber is used. Loose graphite particles can give 
inordinately high chamber discharge. Means have 
been devised to minimize this effect. Aluminum has 
been found to be the best metal conducting material 
for use in constructing these chambers, but it must 
not be exposed to the ionizable volume. 

The high specific ionization of the secondaries 
produced by neutrons necessitates certain design 
critieria such as a central electrode with a fairly 
large diameter. Only molded surfaces should be 
exposed to the collecting volume. A minimum wall 
thickness of one quarter of an inch is desired to 
reduce gas diffusion. The sealing of conducting and 
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insulating elements has proved to be difficult, al- 
though a number of methods have been developed. 
Personnel survey chambers, a Y chamber for cali- 
brating Victoreen chambers and very high dose 
chambers have been designed for various applica- 
tions. 

Metals must be avoided in dosimeters designed 
for use in thermal neutron measurements due to their 
high capture cross sections. Beryllium could be 
used but presents prohibitive health hazards in its 
manufacture. The all plastic personnel monitoring 
chamber (P-Model), a low sensitivity chamber of 
conducting and insulating polystyrene, a device for 
measuring doses in the thermal column of a water 
boiler, and an apparatus with three ionization cham- 
bers within a common envelope for use with the 
Brookhaven thermal-neutron brain tumor irradiation 
facility are described. In the thermal column device 
selective materials in the electrodes along with 
corresponding gases are used as follows: (1) tissue- 
equivalent plastic with tissue-equivalent gas for 
the determination of total tissue dose, (2) tissue- 
equivalent plastic without nitrogen and a similar 
gas to evaluate the additive effects of capture and 
direct gamma radiation, and (3) graphite with CO, 
to measure inherent gamma radiation only. 

In calibrating these chambers it must be remem- 
bered that a 10 per cent difference in W (average 
energy expended in the production of an ion pair) 
exists for electrons and protons. A 2 per cent cor- 
rection is therefore necessary since an equal de- 
flection in a pure neutron field represents a higher 
energy absorbed for neutrons (102 ergs/gm.) com- 
pared to 100 ergs/gm. for 1 rad of absorbed roentgen- 
ray dose. Formulae are presented for the conversion 
of neutron exposure of varying energies—K. L. 


Krabbenhoft, M.D. 


Witsey, R. B., Srrancways, D. H., and 
Corney, G. M. Experiments in the photo- 
graphic monitoring of stray x-rays. Part I. 
General considerations. The choice of film- 
calibrating radiations in roentgen therapy at 
220 kvp. and 1,000 kvp. Radiology, March, 
1956, 66, 408-417. (From: Eastman Kodak 
Research Laboratories, Rochester, N. Y.) 


The technique of the photographic measurement 
of radiation quantity and quality is discussed in 
relation to film monitoring, and experimental proce- 
dures are described. 

The photographic measurements in this investiga- 
tion involve the quantitative comparison of radia- 
tion intensities. Two radiations are judged to be of 
equal intensity photographically when they produce 
the same density on the same film in the same expo- 
sure time. With direct exposure to roentgen rays 
or gamma rays, the reciprocity law is probably valid 
for periods of 1 or 2 weeks; that is, a given exposure, 
defined as the product of intensity and exposure 
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time (IXt) will produce the same photographic 
effect regardless of the individual values of I and t. 
In monitoring stray radiation, where the total ex- 
posure period may occupy several weeks, recording 
very faint, variable and intermittent intensities of 
radiation, the validity of photographic integration 
has not been studied systematically. Factors, such 
as growth and fading of the latent image, may affect 
the validity of photographic measurements over an 
extended period. 

The density produced on a monitoring film by 
stray radiation is evaluated, in terms of roentgens, 
by comparing it with similar films (or the same emul- 
sion number) which have received a known exposure 
to suitable radiation, measured by a roentgen meter, 
and have undergone the same processing. 

With therapeutic roentgen installations at 200 to 
250 kv., completely enclosed in a protective barrier, 
either the heavily filtered primary radiation or the 
gamma rays of radium are satisfactory choices for 
exposing the calibrating films. If stray radiation to 
be measured is predominantly scattered radiation 
from the patient, the normally filtered primary 
roentgen beam is the best choice for film calibration. 
In film monitoring of stray radiation arising from 
a 1,000 kv. generator, the safe procedure is to cali- 
brate the films with the primary roentgen rays or 
with gamma rays.—A4. W. Sommer, M.D. 


Wixsey, R. B., Sprerrsrosser, H. R., and 
Srrancways, D. H. Experiments in the 
photographic monitoring of stray x-rays. 
Part II. The characteristics of the stray 
radiations, and the choice of film-calibrating 
radiations in diagnostic radiology. Radiology, 
March, 1956, 66, 418-428. (From: Eastman 
Kodak Research Laboratories, Rochester, 


The authors have conducted experiments in which 
they studied the use of photographic film in the 
monitoring of stray radiations. Filtration tests of 
the radiation scattered from an oval-shaped water 
phantom, exposed at 70 kvp., showed that the lateral 
scatter and backward scatter differed little in quality 
from the primary radiation, while the forward 
scatter was somewhat harder than the primary 
roentgen rays. Films calibrated by the primary radia- 
tion were found to give satisfactory evaluation of 
the radiation scattered in all three directions at 70 
kvp., 100 kvp., and 125 kvp. 

Under most practical conditions, the intensity of 
direct stray radiation is small compared to that of 
the scattered radiation and can be ignored in choose- 
ing the calibrating radiation, but if the primary 
roentgen beam is sufficiently diaphragmed at volt- 
ages above 80 kvp., the intensity of the scattered 
radiation may not greatly exceed that of the direct 
stray radiation. Under these circumstances, the 
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monitoring films should be calibrated by the heavily 
filtered primary radiation. 

Normally, for a 100 kvp. generator, the best 
choice of voltage for film calibration would be that 
most commonly used in the roentgenologic exam- 
ination. With the 125 kvp. generator, film calibra- 
tion at 125 kvp. would give the highest evaluation of 
the stray radiation and is to be preferred. 

It was found that the walls of the roentgen room 
contribute an appreciable portion of the stray radia- 
tion. Plaster or masonry walls scatter less than half 
as much as wood or other light material. In terms of 
ionization measurement, iron or steel covered with 
.25 mm. of aluminum emits the least intensity of 
secondary radiation.—/. R. Watson, M.D. 


Gupton, Epwin D. A revised technic for film 
dosimetry at Oak Ridge National Labora- 
tory. Radiology, Feb., 1956, 66, 253-258. 
(From: Health Physics Division, Oak Ridge 
National Laboratory, Oak Ridge, Tenn.) 


A revised technique for determination of exposures 
to mixed photon and beta radiations is presented. 
Photon exposures were made with the use of a con- 
stant potential roentgen apparatus and a radium 
calibration set-up for films, and disks of normal 
uranium were used for beta exposures. 

DuPont film type 502 was exposed to combinations 
of photon and beta radiation in order to determine 
the effect of various filters on the densities produced. 
Three types of filters were found to be useful—the 
photograph of the wearer and its plastic cover, 
termed “OW” (open window); the “OW” plus 
1/16 inch of cellulose acetate, termed “plastic’’; 
and the “OW” plus 10 mils of tungsten, 20 mils of 
cadmium, and 20 mils of cellulose acetate, termed 
“shield.” For exposure to beta particles the density 
behind the “OW” is greater than the density behind 
the “plastic,” whereas for photon exposures the 
density behind the 2 filters is the same. 

The method by which the beta dose and the pho- 
ton dose may be calculated from the variation in 
film densities with the use of typical radium and 
uranium calibration curves is described. The “ap- 
parent” kve. (kilovolts effective) of the photon 
radiation may also be determined from the ratio of 
the density behind the “OW,” or “plastic,” to the 
density behind the shield.—Harold C. Hamilton, M.D 


Goetz, R. H. An effective method of per- 
manently marking x-ray cassettes with 
radiopaque material. Radiology, Feb., 1956, 
66, 267. (Address: Medical School, Uni- 
versity of Capetown, Mowbray, Capetown, 
South Africa.) 


In order to permanently mark cassettes used in 
sequence roentgenography, the author cuts the 
number into the ebonite cassette cover with a dental 
drill, and then fills the defect with mercury zinc 
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amalgam. The defect is undercut so that the numbers 
will not fall out.—Charles L. Stevenson, M.D. 


SEELENTAG, W. Der Bleikreisel zur Auffindung 
und Beurteilung technischer Stérungen. (Use 
of the spinning lead top in locating and 
evaluating technical breakdowns.) Fortschr. 
a. d. Geb. d. Réntgenstrahlen ver.m. Réntgen- 
praxis, Dec., 1955, 83, 872-880. (Address: 
Institut ftir Physikalische Therapie und 
Roéntgenologie der Universitat, Ziemssen- 
strasse 1, Miinchen, Germany.) 


The author has used the old method of determining 
actual exposure times with a spinning lead top for 
many years to study the effect of voltage and cur- 
rent changes at the roentgen tube upon the exposure, 
He considers the spinning top picture as a simplified 
oscillogram of the voltage at the tube. A number of 
roentgenograms illustrate the use of a synchronous 
top in the study of a series of normal diagnostic and 
therapeutic machines of various constructions. 

Of special use is the method in diagnosing “‘patho- 
logical” cases, such as the effect of changes in the 
cathode of a valve tube, break of the filament in one 
valve tube, interruption of the filament circuit out- 
side the valve tube, increased voltage drop due to 
short circuit, etc. upon the exposure. 

The author feels that the spinning lead top method 
is simple to use and reveals easily whether a decrease 
in vutput for given conditions is due to a fault in the 
high voltage part of the apparatus or to some fault 
beyond the production of high voltage.—Ofto Glasser, 
Ph.D. 


HENDERSON, CrosweLL, Roseck, Gorpon 
G., and PaLanGe, Ratpu C. Effects of low- 
level radioactivity in the Columbia River. 
Pub. Health Rep., Jan., 1956, 77, 6-14. 
(Address: Mr. Henderson, Robert A. Taft 
Sanitary Engineering Center, Public Health 
Service, Cincinnati, Ohio.) 


The water quality of the Columbia river prior to 
impoundment in reservoirs and the effect of radio- 
activity of the physical, chemical, and _ biologic 
characteristics of the stream were investigated. 
Samples of water above the Hanford plant area were 
used as controls. Physical and chemical examinations 
included turbidity, temperature, dissolved oxygen, 
ammonia, nitrites, nitrates, phosphates, sulfates, 
chlorides, pH, and total alkalinity. Plankton, 
filamentous algae, bottom animals, and fish were 
collected for biologic studies. 

The Hanford plant radioactive waste had no 
measurable effect on the physical and chemical char- 
acteristics of the Columbia River. There was little 
or no effect on the number and types of organisms 
normally found in the river. Plankton and filamen- 
tous algae were found to accumulate the greatest 
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amount of radioactivity. These ultimately are food 
for fish and the amount of radioactivity in the vari- 
ous types of fish varies with the eating habits of each 
type. Bass stop feeding when the water temperature 
is low and thus would not have a constant level of 
radioactivity regardless of the amount of available 
radioactivity in the water. Adult salmon spawn in 
this area, but do not feed. 

The effect of radioactivity on the future fish popu- 
lation was not studied. The possible effect to man 
by ingestion of fish was not deemed dangerous as 
most of the radioactivity was due to P® which has a 
relatively short half-life and much of it is contained 
in those parts of the fish not normally eaten. Fur- 
thermore, the time interval before ingestion is gen- 
erally long enough to allow normal radioactive de- 
cay.—George A. Roberts, M.D. 


Taytor, Lauriston S. Legislative control of 
radiation. Radiology, Feb., 1956, 66, 246- 
252. (Address: National Bureau of Stand- 
ards, Washington, D. C.) 


The increasing use of radioactive materials and 
radiation-producing machines in medicine and in- 
dustry has resulted in larger and larger numbers of 
people occupationally exposed to radiation. Also the 
radiation or radioactive materials may get beyond 
the control of places of primary use and affect larger 
population groups. It is for these reasons that many 
public agencies have become concerned with radia- 
tion protection. 

The National Committee of Radiation Protection, 
formed in 1929, has studied the problem and pre- 
pared a comprehensive report which presents the 
philosophy of the Committee, a suggested basic 
radiation control act for use by State governments, 
and a sample set of regulations to implement the act. 
This legislation should cover both occupational and 
non-occupational exposure and all kinds of radia- 
tion. It should provide for the establishment of a 
separate new radiation-control agency staffed by 
highly trained individuals, and this legislation should 
be enforceable. 

Each State should adopt as many of the recom- 
mended regulations as are immediately required and 
can be readily enforced, with other parts added later 
as needed. The committee believes that the main- 
tenance of the maximum degree of uniformity be- 
tween the regulations in all States is of prime im- 
portance. 

The legislation and the means of protection re- 
quired by it should not be made so restrictive as to 
interfere with the many beneficial things that come 
through the use of radiation.—D. N. Dysart, M.D. 


Penpercrass, Euvcene P. Looking backward. 
The Radiological Society of North America. 
Radiology, Feb., 1956, 66, 218-224. (Address: 
3400 Spruce St., Philadelphia 4, Penna.) 
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The Radiological Society of North America, In- 
corporated, is on the eve of a fortieth anniversary. 
Dr. Pendergrass’ excellent review of the history of 
the society is, therefore, particularly appropriate at 
this time. 

The growth of this organization from its earliest 
beginning in 1915 to the present date is discussed. 
Tribute is paid to the many individuals who have 
devoted time, energy, and money to its advance- 
ment, and many of their achievements noted. It is 
pointed out that the pathway of the society has not 
always been smooth, but from each period of tur- 
bulence it has emerged stronger than before. 

The Radiological Society of North American now 
has 2,535 members. There are 83 officers and mem- 
bers of national committees. As Dr. Erskin so well 
said about our society: “It is strong because of its 
democracy, its unity and solidarity, and the deep 
feeling, amounting almost to affection, its members 
have for the organization they have labored to build 
and maintain. Surely the hopes, the ideals, and the 
aspirations of its founders have been satisfactorily and 
adequately consummated.” —A. Ralph Watson, M.D. 


Qummpy, Epitu H., Counen, Bevery S., Cas- 
TRO, Vicroria, and Merepitn, W. J. Calcu- 
lation of tissue doses and data for the produc- 
tion of isodose charts, using standard depth- 
dose tables. Radiology, May, 1956, 66, 
667-685. (Address: E. H. Quimby, Radio- 
logical Research Laboratory, 630 W. 168th 
St., New York 32, N. Y.) 


For satisfactory dosage planning in radiation 
therapy, isodose charts are essential. Data for such 
charts can be obtained by measurements in unit- 
density phantoms, using suitable small ionization 
chambers, but this is a tedious procedure, with many 
possibilities for error. The calculation of such data 
from available central-axis depth-dose tables is 
practicable, however, and in this article, the method 
of Meredith and Neary for calculating the dose of 
radiation at any point within the body has been 
adapted to the depth-dose tables most widely used 
in the United States. No details of the theory are 
given; for these, the reader is referred to the original 
papers. 

Values of the constants involved and values of the 
integrals for circular and rectangular fields are tabu- 
lated, the latter being adapted from the tables 
developed by R. G. Mitchell. Step-by-step outlines 
are given of the method for finding dose at a par- 
ticular point, and for computing data for isodose 
charts. Examples of calculated isodose charts are 
included, and compared with those obtained by 
ionization measurements in a water phantom. The 
accuracy with which the method represents the basic 
depth-dose data is discussed. 

A detailed study of this excellent article is rec- 
ommended.—A. Ralph Watson, M.D. 
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Dunninc, Gorpon M. Criteria for evaluating 
gamma radiation exposures from fallout fel- 
lowing nuclear detonations. Radiology, April, 
1956, 66, 585-594. (Address: Division of 
Biology and Medicine, U. S. Atomic Energy 
Commission, Washington, D. C.) 


The radiation factor of greatest immediate con- 
cern to man in the fallout incident to nuclear detona- 
tions is the external gamma radiation emitted from 
material after deposition on the ground. Various 
experiments have been performed to determine the 
biologic effects of gamma radiation exposures from 
fallout. Although much information can be obtained 
from a study of experimental results, there are 
definite differences between the two sets of condi- 
tions. It is difficult to duplicate, in a laboratory, the 
exact conditions which may be encountered in radia- 
tion from a fallout field. 

Weathering and shielding are important factors 
in determining the total exposure received in fallout, 
but the variable nature of these two factors makes 
establishment of a precise rule covering all situa- 
tions impossible. It is also necessary to take into 
consideration the effect of time-spacing of doses. 

Actual measures which can be taken to reduce the 
gamma radiation dose are classified and discussed 
under the following headings: (1) evacuation; (2) 
use of shielding; (3) decontamination of the environs; 
(4) allowing for lapses of time before entry into a 
contaminated area.—A. W. Sommer, M.D. 


Wituams, Epwin G. Residual radiation in 
civil defense. Radiology, April, 1956, 66, 
595-598. (Address: Federal Civil Defense 
Administration, Battle Creek, Mich.) 


Widespread contamination incident to nuclear war- 
fare constitutes an environmental health hazard of 
major proportion. Radiologic defense is a health 
problem involving preventative and therapeutic 
measures. The medical profession, especially radiol- 
ogists and public health physicians, must be 
prepared to play an active part in the guidance and 
direction of the non-medical as well as the medical 
aspects of Radiologic defense. 
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The solution of the radiologic problem resolves 
itself into 3 categories: (1) protective measures such 
as (a) shielding, (b) distance, (c) time; (2) remedial 
measures; and (3) therapeutic measures. 

Radiologic defense operations must be generally 
distributed throughout the country and must have 
facilities available for radiologic reconnaissance and 
monitoring. Specific decontamination teams are not 
an established requirement at this time, but trained 
specialists and proper equipment must be available 
and a general plan of operation must be formulated. 
Plans and operations to cope with radiologic 
problems must be flexible and must change to keep 
pace with the changing nature and magnitude of the 
threat.—d4. W. Sommer, M.D. 


Gintuer. Der Einfluss des Megaphen 
auf die Uberlebenszeit réntgenbestrahlter 
Ratten. (Effect of megaphen on the survival 
time of roentgen irradiated rats.) Radiol. 
clin., March, 1956, 25, 65—72. (From: Univer- 
sitats-Frauenklinik, Erlangen, Germany.) 


Elsewhere the author had reported encouraging 
results in the treatment of systemic radiation reac- 
tion with the phenothiasin derivative megaphen. This 
effect is explained as a central inhibition of the body’s 
response to radiation. The dose of 20 mg. per kg. of 
body weight should not be exceeded, otherwise the 
animals succumb in four to six days under continuous 
loss of weight. 

In the experimental series presented in this paper, 
2 groups of 30 white female rats, twelve to fifteen 
weeks old, of similar weight, received 5 cubic centi- 
meters of megaphen-periston (brand name of a 
Bayer product) solution; sixty minutes later they 
were given 700 r, respectively 800 r of total body 
irradiation with a deep therapy machine at 200 kv., 
20 ma., 0.5 mm. Cu. filter, so cm. TSD. In the 800 r 
group, 20 per cent were still alive when the last of the 
controls (irradiated without having received mega- 
phen) had died; the average survival time of the 
megaphen group was 63 per cent longer than that of 
the controls. In the 700 r group, 40 per cent survived 
the controls. Ultimately though, all the animals 
died.—E. R. N. Grigg, M.D. 
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